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PREFACE 



Akithhbtio embraces the science of numbens, together with all th« 
rules which are employed in applyinj^ the principles of this science 
to practical purposes. It is the foundation of the exact and mixed 
sciences, and the first subject, in a well-arranged course of instruc- 
tion, to which the reasoning powers of the mind are directed. Because 
of its great practical uses and applications, it has become the guide 
and daily companion of the mechanic and man of business. Hence, 
a full and accurate knowledge of Arithmetic is one of the most lm« 
portant elements of a liberal or practical education. 

Soon after the publication, in 1848, of the last edition of my School 
Arithmetic, it occurred to mo that the interests of education might be 
promoted by preparing a full analysis of the science of mathematics, 
and explaining in connection the most improved methods of teaching. 
The results of that undertaldug were given to the public under the 
title of ^* Logic and Utility of Mathematics, with the best methods of in- 
struction explained and illustrated.** The reception of |hat work by 
teachers, and by the public generally, is a htrong proof of the deep Interest 
which is felt in any effort, however humble, which may be made to 
improve our systems of public instruction. 

In that work a few general principles are laid down to which it is 
supposed all the operations in numbers may be referred ; 

l8t. The unit 1 is regarded as the base of every number, and the 
consideration of it as the first step in the analysis of every question 
relating to numbers. 

2d. Every number is treated as a collection of units, or as made up 
of sets of such collections, each collection having its own base, which 
is either 1, or some number derived from 1- 

3d. The numbers expressing the relation between the different units 
of -a number are called the scale; and the emplojrment of this term 
enables us to generalize the laws which regulate the formation of 
numbers. • 

Hh. By employing the terra ^^ fractional «ntt«," the same principles 
are made applicable to fractional numbers ; for, all fractions are but 
collections of fractional units, these units having a known relation to 1. 
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IV PREFACE. 

In the preparation of this work, two objects have been kept con- 
stantly in view : 
Ist. To make it educational ; and, 
2d. To make it practical 
To attain these ends, the following plan has been adopted: 

1. To introduce every new idea to the mind of the pupil by a sim- 
ple question, and then to express that idea in general terms under the 
form of a definition. 

2. When a sufficient number of ideas are thus fixed in the mind, 
they are combined to form the basis of an analysis; so that all the 
pnnciples are developed by analysis in their proper order. 

3. An entire system of Mental Arithmetic has been carried forward 
with the text, by means of a series of connected questions placed at 
the bottom of each page ; and if these, or their equivalents, are care- 
fully put by the teacher, the pupil will understand the reasoning in 
every process, and at the same time cultivate the powers of analysis 
and abstraction. 

4. The work has been divided into sections, each contidning a num- 
ber of connected principles ; and these sections constitute a series of 
dependent propositions that make up the entire system of principles 
and rules which the work develops. 

Great pains have been taken to make the work practical in its 
general character, by explaining and illustrating the various applica- 
tions of Arithmetic in the transactions of business, and by connecting 
as closely as possible^ every principle or rule, with all the applications 
which belong to it. 

I have great pleasure in acknowledging my obligations to many 
teachers who have favored me with valuable suggestions in regard to 
the definitions, rules, and methods of illustration, in the previous edi- 
tions. I hope they will find the present work free from the defects 
they have so kindly pointed out. 

A Key to this volume haa been prepared for the use of Teachers onJy. 
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ARITHMETIC. 



DEFINITIONS. 

1. A SINGLE THING is Called one or a unit. 

2. A NUMBER is a unit, or a collection of units. The unit 
is called the base of the collection. The primary base of 
every number is the unit one. 

3. Each of the words, or terms, onCf two^ three, four ^ &c., 
denotes how many things are taken. These terms are gene- 
rally called numbers; though, in fact, they are but the 
names of numbers. 

4. The term, one^ has no reference to the kind of thing to 
which it is applied : and is called an abstract unit, 

5. An abstract number is one whose unit is abstract : thus, 
three, four, six, &c., are abstract numbers. 

6. The term, one foot, refers to a single foot, and is called 
a denominate unit : hence, 

7. A denominate number is one whose unit is named, or 
denominated : thus, three feet, four dollars, five pounds, are 
denominate numbers. These numbers are also called cwi- 
crete numbers. 



L What Is a single thing called ? 

2. What is a number V What is the unit called ? What is the 
primary base of every number ? 

a What does each of the words, one, two^ three^ denote ? What are 
these words generally called ? What are they, in fact ? 

4. Has the term one any reference to the thing to which it may be 
applied ? What is it called ? 

5. What is an abstract number? Give examples of abstract num- 
bon. 

6. What docs the term one foot refer to ? What Is it called ? 

7. What is a denominate number? Give examples of denominate num- 
bers. What are denominate numbers, also called ? 
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10 DEFINITIONS. 

8. A Simple kukber is a single collection of units 

9. Quantity is any thing which can be increased, dimin-^ 
ished and measured. " 

10. Science treats of the properties and relations of things : 
Art is the practical application of the principles of Science. 

11. Arithmetic treats of numbers. It is a science when 
it makes known the properties and relations of numbers ; and 
an art^ when it applies principles of science to practical pur- 



12. A Proposition is something to be done^ or demonstrated. 

13. An Analysis is an examination of the separate parts 
of a proposition. 

14. An Operation is the act of doing something with 
numbers. The number obtained by an operation is called a 
resiUtf or answer, 

15. A Rule is a direction for performing an operation, and 
may be deduced either from an analysis or a demonstration. 

IG. There are five fundamental processes of Arithmetic : 
Notation and Numeration, Addition, Subtraction, Multiplica- 
tion and Division. 

EXPRESSING NUMBERS. 

!?• There are three methods of expressing numbers : 

1st. By words, or common language ; 

2d. By capital letters, called tlie Roman method ; 

3d. By figures, called the Arabic method. 



8. What is a simple number ? 

9. What is Quantity ? 

10. Of what does Science treat ? What is Art ? 

11. Of what does Arithmetic treat? When is it a science? When 
an art? 

12. What is a Proposition ? 

13. What is an Analysis ? 

14. What is an Operation ? What is the number obtained called ? 

15. What is a Rule ? How mav it be deduced ? 

16. How many fundamental rules are there ? What are they? 

17. How many methods are there of expressing numbers? What 
are they ? 
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NOTATION. 






BY WORDS. 


A single thing is called - 


One 


and 


one more 


Two 


and 


one more 


Three 


and 


one more 


Four 


and 


one more 


Five 


and 


one more 


Six 


and 


one more 


Seven and 


one more 


Eight 


and 


one more 


Nine 


and 


one more 


&c. 




&c. 
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18. A single thing is called - - - - One. 

Two. 
Three, 
Four. 
Five. 
Six. 
Seven. 
Fight. 
Nine. 
Ten. 
&c. 

Each of the words, 07ie, two, three , four, five, six, &c., 
denotes how many things are taken in the collection. 

NOTATION. 

19. Notation is the method of expressing numbers either 
by letters or figures. The method by letters, is called Eortian 
Notation; the method by figures is called Arabic Notation. 

ROMAN NOTATION. 

20. In the Roman Notation, seven capital letters are used, 
viz : I, stands for one ; V, for^ue ; X, for ten; L, for fifty ; 
C, for one hundred ; D, for five hundred ; and M, for one 
thousand. All other numbers are expressed by combining 
the letters according to the following 





ROMAN TABLE. 




I. . . - 


. One. 


LXX. . 


- Seventy. 


n. - . . 


- Two. 


LXXX. . 


- Eighty. 


III. . . 


- Three. 


XC. - - 


- Ninety. 


IV. - - 


- Four. 


c. - . - 


- One hundred. 


V. . . - 


- Five. 


cc. - - 


- Two hundred. 


VI. - - 


. Six. 


ccc. - . 


- Three hundred. 


VII. - - 


- Seven. 


cccc. - 


- Four hundred. 


VIII. . - 


- Eight. 


D. . . . 


• Five hundred. 


IX. . - 


- Nine. 


DC. - - 


- Six hundred. 


X. - . - 


- Ten. 


DCC. - . 


- Seven hundred. 


XX. - . 


■ Twenty. 


DCCC. - 


- Eight hundred. 


XXX.- - 


. Thirty. 


DCCCC. . 


- Nine hundred. 


XL. - - 


- Forty. 


M. - . . 


- One thousand. 


L. - . 


- Fifty. 


MD. - . 


- Fifteen hundred. 


LX. - - 


. Sixty. 


MM. - . 


r Two thousand. 

Digitized by V^OOgie 



12 NOTATION. 

Note. — ^The principles of this Notation are these : 

1. Every time a letter is repeated, the number which it denotes 
is also repeated. 

2. If a letter denoting a less number is written on the right of 
one denoting a greater y their sum will be the number expressed. 

3. If a letter denoting a less number is written on the left ot 
one denoting a greater, their difference will be the number ex- 



EXAMPLES IN ROMAN NOTATION. 

Express the following numbers by letters : 

1. Eleven. 

2. Fifteen. 

3. Nineteen. 

4. Twenty-nine. 

5. Thirty-five. 

6. Forty-seven. 

7. Ninety-nine. 

8. One hundred and sixty. 

9. Four hundred and forty-one* 

10. Five hundred and sixty-nine; 

11. One thousand one hundred and six, 

12. Two thousand and twenty-five. 

13. Six hundred and ninety-nine. 

14. One thousand nine hundred and twenty-five. 

15. Two thousand six hundred and eighty. 

16. Four thousand nine hundred and sixty-fire. 
VI, Two thousand seven hundred and ninety-one. 

18. One thousand nine hundred and sixteen. 

19. Two thousand six hundred and forty-one. 

20. One thousand three hundred and forty-two. 



19. What Is Notation ? What Is the method by letters called? What 
is the method by figures called ? 

20. How many letters are used in the Roman notation ? Which arc 
they ? What does each stand for ? 

Note. — What takes place when a letter is repeated ? If a letter de- 
noting a less number be placed on the right of one denoting a greater, 
how are they read ? If the letter denoting the less number be written 
on the left, how are they read ? 

21. What is Arabic Notation ? How many figures are used ? What 
do they form ? Name the figures. How many things does 1 express ? 
How many things does 2 express ? How many units in 3 ? In 4 ? In 
6 ? In 9 ? In 8 ? What does express ? What are the other figures 
called? 
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NOTATION. 13 

ARABIC NOTATION. 

21. Arabic Notation is the method of expressing numbers 
by figures. Ten figures are used, and they form the alphabet 
of the Arabic Notation. 

They are called zero, cipher, or Naught. 

1 - - One. 

2 - - Two. 

3 - - Three. 

4 - - Four. 

5 - - Five. 

6 - - Six. 

1 - - Seven. 

8 - - Eight. 

9 - - Nine. 

1 expresses a single thing, or the unit of a number. 

2 - two things - - or two units. 

3 - three things - - or three units. 

4 - four thmgs - - or four units. 

5 - five things - - or five units. 

6 - six things - - or six units. 

1 - seven things - - or seven units. 

8 - eight things - - or eight units. 

9 - mne things - - or nine units. 

The cipher, 0, is used to denote the absence of a thing : 
Thus, to express that there are no apples in a basket, we 
write the number of apples is 0. The nine other figures are 
called significant JigureSy or Digits, 

22. We have no single figure for the number -ten. We 
therefore combine the figures already known. This we do by 
writing on the right hand of 1, thus : 

10, which is read ten. i 

This 10 is equal to ten of the units expressed by 1. It is, 

however, but a single ten, and may be regarded as a unity 

the value of which is ten times as great as the unit 1. It is 

called a unit of the second order. 

32. Have we a separate character for ten ? How do we express ten f 
' To how many units 1 is ten equal ? May we consider it a single unit ? 
Of what order ? 
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14 NOTATIOl^. 

23. When two figures are written byihe side of each other, 
the one on the right is in the place of units, and the other in 
the place of tenSy or of units of the second order. Each unit 
of the second order is equal to ten units of the first order. 

When units simply are named, units of the first order are 
always meant. 

Two tens, or two units of the second order, are written 20 

Tliree tens> or tliree imits of the second order, are written 30 

Four tens, or four units of the second order, are written 40 

Five tens, or five units of the second order, are written 50 

Six tens, or six units of the second order, are written 60 

Seven tens, or seven units of the second order, are written '[O 

Eight tens, or eight units of the second order, are written gO 

Nine tens, or nine units of the second order, are written 90 

These figures are read, twenty, thirty, forty, fifty, sixty, 
seventy, eighty, ninety. 

The intermediate numbers between 10 and 20, between 20 
and 30, &c., may be readily expressed by considering their 
tens and units. For example, the number twelve is made 
up of one ten and two units. It must therefore be written 
by setting 1 in the place of tens, and 2 in the place of units : 
thus, - - - - - - - 12 

Eighteen has 1 ten and 8 units, and is written - - 1 8 

Twenty-five has 2 tens and 5 units, and is written - - 25 

Thirty-seven has 3 tens and 7 units, and is written - - 3*^ 

' Fifty-four has 5 tens and 4 units, and is written - - 54 

Hence, any number greater than nine, and less than one 
hundred, may be expressed by two figures. 

24. In order to express ten units of the second order^ or 
one hundredy we form a new combination. 

It is done thus, - - - 100 

by writing two ciphers on the right of 1. This number is 
read, one hundred. 

23. When two figures are written by the side of each other, what is 
the place on the right called ? The place on the left ? When units 
simply are named, what units are meant? How many units of the 
second order in 90? In 30? In 40? In 50? In 60? In 70? In 
80? In 90? Of what is the number 12 made up? Also 18, 25, 37, 
54 ? What numbers may be exprsesed by two figures ? 
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NOTATION. 15 

Now this one hundred expresses 10 units of the second 
order J or 1 00 units of the first order. The one hundred is but 
an individual hundred, and, in this light, may be regarded 
as a unit of the third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and 
seventy-five, there are 5 units, 7 tens, and 8 hundreds. § ^ :S 
Write, therefore, 5 units of the first order, 7 units of the ^ ^ g 
second order, and 3 of the third; and read from the 3 'I 5 
right, unitSt teiis, hundreds. 

In the number eight hundred and ninety-nine, there g ^ 5 
are 9 units of the first order, 9 of the second* and 8 of § g 'p 
the third ; and is read, units, tens, hundreds. "S o o 

o y y 

In the number four hundred and six, there are 6 units aj . » 
of the first order. of the second, and 4 of the third. | S •g 

>^ -t^ p 
The right hand figure always expresses units of ^ ^ ^ 
the first order ; the second, units of the second order ; and 
the third, units of the third order, 

25. To express* ten units of the third order, or one thous* 
and, we form a new combination by writing three ciphers on 
the right of 1 ; thus, - - - 1000 

Now, this is but one single thousand, and may be regarded 
as a unit of the fourth order. 

Thus, we may form as many orders of units as we please : 

a single unit of the first order is expressed by 1, 

a unit of the second order by 1 and ; thus, 10, 

a unit of the third order by 1 and two O's ; 100, 

a unit of the fourth order by 1 and three O's ; 1000, 

a unit of the fifth order by 1 and four O's ; 10000 ; 
and so on, for units of higher orders : 



24. How do you write one hundred ? To how many units of the 
second order is it equal ? To how many of the lirFt order ? May it he 
considered a single unit ? Of what order is it V How many units of 
the third order in 200? In 300? In 400? In 500? In 600? Of 
what is the number 375 composed ? The number 899 ? The number 
406? What numbers may be expressed by three figures? What 
order of units will each figure express ? 
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26. Therefore, 

1st. The same figure expresses different units according 
to the place which it occupies : 

2d. Units of the first order occupy the place on the right ; 
units of the second order, the second place ; units of the third 
order y the third place; and so on for places still to the left: 

3d. Ten units of the first order make one of the second ; 
ten of the second, one of the third ; ten of the thirds one of 
the fourth ; and so on for the higher orders : 

4th. When figures are written by the side of each other, 
ten units in any one place make one unit of the place next 
to the left. 

EXAMPLES IN WRITING THE ORDERS OP UNITS. 

1. Write 3 tens. 

2. Write 8 units of the second order. 

3. Write 9 units of the first order. 

4. Write 4 units of the first order, 5 of the second, 6 of the 
third, and 8 of the fourth. 

6. Write 9 units of the fifth order, none of the fourth, 8 of 
the third, 7 of the second, and 6 of the first. Ans. 90876. 

6. Write one unit of the sixth order, 5 of the fifth, 4 of the 
fourth, 9 of the third, 7 of the second, and of the first. 

Ans. 

7. Write 4 units of the eleventh order. 

8. Write forty units of the second order. 

9. Write 60 units of the third order, with four of the 2d, 
and 5 of the first. 

10. Write 6 units of the 4th order, with 8 of the 3d, 
4 of the 1st. 

25. To what are ten units of the third order equal ? How do you 
^ write it ? How is a single unit of the first order written ? How do 

you write a unit of the second order ? One of the third ? One of the 
fourth ? One of the fifth ? 

26. On what does the unit of a figure depend ? What is the unit of 
the first place on the right ? What is the unit of the second place ? 
What is the unit of the third place ? Of the fourth ? Of the fifth ? 
Sixth ? How many units of the first order make one of the second ? 
How many of the second one of the third ? How many of the third one 
of the fourth, <fec. When figures are written bj' the side of each other, 
liow many units of any place make one unit of the place next to the 
left V 
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11. Write 9 units of the 5th order, of the 4th, 8 of the 
od, 1 of the 2d, and 3 of the 1st. 

12. Write 1 units of the 6th order, 8 of the 6th, of the 
4th, 5 of the 3d, 7 of the 2d, and 1 of the 11th. 

13. Write 9 units of the 7th order, of the 6th, 2 of the 
5th, 3 of the 4th, 9 of the 3d, 2 of the 2d, and 9 of the 1st. 

14. Write 8 units of the 8th order, 6 of the 7th, 9 of the 
6th, 8 of the 5th, 1 of the 4th, of the 3d, 2 of the 2d, and 
8 of the 1st. 

15. Write 1 unit of the 9th order, 6 of the 8th, 9 of the 
1th, 7 of the 6th, 6 of the 5th, 5 of the 4th, 4 of the 3d, 3 of 
the 2d, and 2 of the 1st. 

16. Write 8 units of the 10th order, of the 9th, of the 
8th, of the 7th, 9 of the 6th, 8 of the 5th, of the 4th, 
3 of the 3d, 2 of the 2d, and of the 1st. 

17. Write 7 units of the ninth order, with 6 of the 7th, 9 
of the third, 8 of the 2d, and 9 of the 1st. 

18. Write 6 units of 8th order, with 9 of the 6th, 4 of the 
5th, 2 of the 3d, and 1 of the 1st. 

19. Write 14 units of the 12th order, with 9 of the 10th, 
6 of the 8th, 7 of the 6th, 6 of the 5th, 5 of the 3d, and 3 
of the first. 

20. Write 13 units of the 13th order, 8 of the 12th, 7 of 
the 9th, 6 of the 8th, 9 of the 7th, 7 of the 6th, 3 of the 4th, 
and 9 of the first. 

21. Write 9 units of the 18th order, 7 of the 16th, 4 of the 
15th, 8 of the 12th, 3 of the 11th, 2 of the 10th, 1 of the 9th, 
of the 8th, 6 of the 7 th, 2 of the thu-d, and 1 of the 1st. 

NUMERATION. 

27. Numeration is the art of reading correctly any num- 
ber expressed by figures or letters. 

The pupil has alreSdy been taught to read all numbers from 
one to one thousand. The Numeration Table will teach him 
to read any number whatever; or, to express numbers in words. 



27. What is Numeration? What is the unit of the first period? 
What is the unit of the second ? Of the third ? Of the fourth ? Of 
the fifth ? Sixth ? Seventh ? Eighth ? Give the rule for reading? 
numbers. 
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NUMERATION. 



NUMERATION TABLE. 



fth Period, itti Period. 4th Period. 3d Period, 2d Period, lat Period. 
Qoadnlliona. Trilliona. Billions. Millions. Thousands. Units. 




6, 

6 7. 
2 0, 



7. 
84, 
12, 
7, 
8 9. 
2 8. 



7 2, 
8 9 4, 






4 

4 

4 

4 





7 

5 
9 3 6, 
5 4 1, 
7 6 8, 



II 






6, 
8 2, 

1 2 3, 
0, 

2 10, 

0, 

2 8 9. 

1 3 6, 
4 3, 
9 7, 
4 19. 

3 2 7, 
8 7 6, 

2 9 7. 

3 19, 



6, 
7 5, 

8 7 9, 

02 a 

3 1, 
8 7, 

7 3 5, 

4 6 0, 
8 7. 
4 2 1. 

8 2 2. 
2 8 8. 

4 5 6, 

2 8 5. 
8 2 6. 

5 4 1. 

3 13. 

6 7 5. 



Notes. — 1. Numbers expressed by more than three figures are 
•written and read by periods, as shown in the above table. 

2. Each period always contains three Jff^res, except the last, 
which may contain either one, two, or three figures. 

3. The unit of the first, or right-hand period, is 1 ; of the second 
period, 1 thousand ; of the 3d, 1 million ; of the fourth, 1 billion ; 
and so, for periods, still to the left. 

4. To quadrillions succeed quintillions. sextillions, septillions, 
octillions, &c. 

5. The pupl should be required to commit, thoroughly, the 
names of the periods, so as to repeat them in their regular order 
from left to right, as well as from right to left. 
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RULE FOR READING NUKBERS. 

I. Divide the number into periods of three figures each, 
beginning at the right hand, 

II. Name the order of each figure, beginning at the right 
hand, / 

III. Then, beginning at the left hand, read each period as 
if it stood alone, naming its unit. 

EXAMPLES IN READING NUMBERS. 

28. Let the pupil point oflf and read the following numbers 
— then write them in words. 



1. 
2. 
3. 
4. 
5. 
6. 



67 

125 

6256 

4«97 

23697 

412304 



7. 

8. 

9. 
10. 
11. 
12. 



6124076 1 
8073405 

26940123 
9602816 

87000032 
1987004086 



13. 

14. 
15. 
16. 
17. 
18. 



804321049 

90067236708 

870432697082 

1704291672301 

3409672103604 

49701342641714 



19. 
20. 
21. 
22. 



8760218760541 

904326170365 

30267821040291 

907620380467026 



23. 9080620359704567 

24. 9806071234560078 

25. 30621890367081263 

26. 350673123051672607 



Note. — Let each of the above examples, after being written on 
the black board, be analyzed as a class exercise ; thus : 

Ex. 1. How many tens in 67 ? How many units over ? 

2. In 125, how many hundreds in the hundreds place? How 
many tens in the tens place? How many units in the units 
place ? How many tens in the number ? 

3. In 6256, how many thousands in the thousands place? How 
many hundreds in the hundreds place ? How many tens in the 
tens place ? How many units in the units place ? 

4. How many thousands in the number 4697? How many 
hundreds ? How many tens ? How many units ? 

5. How many thousands in the number 23697? How many 
hundreds ? How many tens ? How many imits ? 

6. How many hundreds of thousands in 412304? How many 
ten thousands ? How many thousands ? How many hundreds ? 
How many tens ? How many imits ? 



28. Name the units of each order in example 9? In 10? In 15? 
In 20 ? Give the rule for writing numbers. 
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20 NUMERATION. 

RULE FOR WRITING NUMBERS, OR NOTATION. 

I. Begin at the left hand and write each period in order , as 
if it were a period of units, 

II. When the number of any period, except the left hand 
period, is expressed by less than three figures^ prefix one or two 
ciphers ; and when a vacant period occurs, fill it with ciphers. 

EXAMPLES IN NOTATION. 

29. Express the following numbers in figures : 

1. One hundred and five. 

2. Three hundred and two. 

3. Five hundred and nineteen. 

4. One thousand and four. 

5. Eight thousand seven hundred and one. 

6. Forty thousand four hundred and six. 
1. Fifty-eight thousand and sixty-one. 

8. Ninety-nine thousand nine hundred and ninety-nine. 

9. Four hundred and six thousand and forty-nine. 

10. Six hundred and forty-one thousand, seven hundred 
and twenty-one. 

11. One million, four hundred and twenty-one thousands, 
six hundred and two. 

12. Nine millions, six hundred and twenty-one thousands, 
and sixteen. 

13. Ninety-four millions, eight hundred and seven thous* 
ands, four hundred and nine. 

14. Four billions, three hundred and six thousands, nine 
hundred and nine. 

15. Forty-nine billions, nine hundred and forty-nine thous- 
ands, and sixty-five. 

16. Nine hundred and ninety billions, nine hundred and 
ninety-nine millions, nine hundred and ninety thousands, nine 
hundred and ninety-nine. 

IT. Four hundred and nine billions, two hundred and nine 
thousands, one hundred and six. 

18. Six hundred and forty-five billions, two hundred and 
sixty-nine millions, eight hundred and fifty-nine thousands, 
lime hundred and six. 
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19. Forty-seven millions, two hundred and four thousands, 
eight hundred and fifty-one. 

20. Six quadrillions, forty-nine trillions, seventy-two bil- 
lions, four hundred and seven thousands, eight hundred and 
sixty-one. 

21. Eight hundred and ninety-nine quadrillions, four hun- 
dred and sixty trillions, eight hundred and fifty billions, two 
hundred millions, five hundred and six thousands, four hun- 
dred and ninety-nine. 

22. Fifty-nine trilUons, fifty-nine billions, fifty-nine millions^ 
fifty-nine thousands, nine hundred and fifty-nine. 

23. Eleven thousands, eleven hundred and eleven. 

24. Nine billions and sixty-five. 

25. Write three hundred and four trillions, one million, 
three hundred and twentv-one thousands, nine hundred and 
forty-one. 

26. Write nine trillions, six hundred and forty billions, 
with ? units of the ninth order, 6 of the seventh order, 8 of 
the fifth, 2 of the third, 1 of the second, and 3 of the first. 

2t. Write three hundred and five trillions, one hundred 
and four billions, one million, with 4 units of the fifth order, 
5 of the fourth, t of the second, and 4 of the first. 

28. Write three hundred and one billions, six millions, four 
thousands, with 8 units of the fourteenth order. 6 of the 
third, and two of the second. 

29. Write nine hundred and four trillions six hundred and 
six, with 4 units of the eighteenth order, five of the sixteenth, 
four of the twelfth, seven of the ninth, and 6 of the fifth. 

30. Write sixty-seven quadrillions, six hundred and forty- 
one billions, eight hundred and four millions, six hundred and 
forty-four. 

31. Write eight hundred and three quintillions, sixty-nine 
billions, four hundred and forty millions, nine hundred thous- 
and and three. 

32. Write one hundred and fifty-nine sextillions, four hun- 
dred and five billions, two hundred and one millions, three 
thousand and six. 

33. Write four hundred and four septillions, nine hundred 
and three sextillions, two hundred and one quintillions, forty 
quadrillions, and three hundred and four. 
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ADDITION. 

30. 1. John has two apples and Charles has three : how 
many have both ? 

Analysis.— If John's apples be placed with Charles's, there will 
be five apples. 

The operation of finding how many apples both have is called- 
Addition. 

ADDITION TABLE. 



2 and are 2 


3 and 


Dare 3 


4 and 


Oare 4 


5 and 


Oare 5 


2 and 1 are 3 


3 and 


1 are 4 


4 and 


1 are 5 


5 and 


1 are 6 


2 and 2 are 4 


3 and 


2are 5 


4 and 


2 are 6 


5 and 


2 are V 


2 and 3 are 5 


3 and 


3are 6- 


4 and 


3 are 7 


5 and 


8 are 8 


2 and 4 are 6 


3 and 


4 are 7 


4 and 


4 are 8 


5 and 


4 are 9 


2 and 5 aie 7 


3 and 


5 are 8 


4 and 


6 are 9 


5 and 


5 are 10 


2 and 6 are 8 


3 and 


6 are 9 


4 and 


6 are 10 


5 and 


6 are 11 


2 and 7 are 9 


3 and 


7 are 10 


4 and 


7 are 11 15 and 


7 are 12 


2 and 8 are 10 


3 and 


8 are 11 


4 and 


8 are 12 ! 5 and 


8aYel3 


2 and 9 are 11 


3 and 


9 are 12 


4 and 


9 are 13 1 5 and 


9 are 14 


2 and 10 are 12 


3 and 10 are 13 


4 and 10 are 14 j 6 and 10 are 15 1 


6 and are G 


7 and 


Oare 7 


8 and 


Oare 8 


9 and 


Oare 9 


6 and 1 are 7 


7 and 


1 are 8 


8 and 


lare 9 


9 and 


lare 10 


6 and 2 are 8 


7 and 


2 are 9 


8 and 


2 are 10 


9 and 


2 are 11 


Oand 3 are 9 


7 and 


3 are 10 


8 and 


3 are 11 


9 and 


3 are 12 


6 and 4 are 10 


7 and 


4 are 11 


8 and 


4 are 12 


9 and 


4 are 13 


G and 6 are 11 


7 and 


5 are 12 


8 and 


5 are 13 


9 and 


5 are 14 


Cand 6 are 12 


7 and 


6 are 13 


8 and 


6 are 14 


9 and 


6 are 15 


6 and 7 are 13 


7 and 


7 are 14 


8 and 


7 are 15 


9 and 


7 are 16 


6 and 8 are 14 


7 and 


8 are 15 


8 and 


8 are 16 


9 and 


8 are 17 


6 and 9 are 15 


7 and 


9 are 16 


8 and 


9 are 17 


9 and 


9 are 18 


6 and 10 are 16 


7 and 10 are 17 


8 and 10 are 18 


9 and 10 are 19 



2. James has 5 marbles and William 7 ? how many have 
both? 

3. Mary has 6 pins and Jane 9 : how many have both ? 

4. How many are 4 and 5 and 3 ? 

5. How many are 6 and 4 and 9 ? 

6. How many are 3 and 7 ? 4 and 6 ? 2 and 8 ? 6 and 6 ? 
9 and I? 10 and 0? Oand 10? 

T. How many are 6 and 3 and 9 ? How many are 18 and 
2? 18 and 3? 18 and 6? 
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8. James had 9 cents and Henry gave him eight more : 
how many had he in all ? 

PRINCIPLES AND EXAMPLES. 

31. James has 3 apples and John 4 : how many have 
both ? Seven is called the sum of the numbers 3 and 4. 

T?ie SUM of tvx) or more numbers is a number which con- 
tains as many units as aU the numbers taken together. 

Addition is the operation of finding the sum of tux> or 
more numbers. 

OF THE SIGNS. 

32. The sign + is called plus^ which signifies more. 
When placed between two numbers it denotes that they are 
to be added together. 

The sign = is called the sign of equality. When placed 
between two numbers it denotes that they are equal ; 
that is, that they contam the same number of units. Thus : 
3 + 2 = 5 

2+3= how many? 

1+2+4= how many? 

2 + 3+5 + 1= how many? 

6+7+2+3= how many? 

1+6+7+2+3= how many? 

1+2+3+4+5+6 + 7+8+9= how many? 

1. James has 14 cents, and John gives him 21 : how many 
will he then have ? 

OPERATION. 

14 

Analysis. — Having written the numbers, as at the 21 

ri^bt of the page, draw a line beneath them. ;r^ 

60 cental 

The first number contains four units and 1 ten, the second 1 
unit and two tens. We write the units in one column and the 
tens in the column of tens. 



31. What is the sum of two or more numbers ? What is addition ? 

32. What is the sign of addition ? What is It called ? What docs 
it si^ify ? Express the sign of equality ? When placed between two 
numbers what does it show ? When is a number equal to the siun 
of other numbers ? Give an example. 
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24 ADDITION. 

We then begin at the right hand, and say 1 and 4 are 5, which 
we set down below the line in the units' place. We then add 
the tens, and write the sum in the tens' place. Hence, the sum 
is 3 tens and 5 units, or 35 cents. 

OPERATION. 

24 

2. John has 24 cents, and William 62 : how 62 
many have both of them ? 85 

OPERATION. 

3. A fanner has 160 sheep in one field, 20 in ^^ 
another, and 16 in another : how many has he , ^ 
in all? -iP 

196 

OPERATION. 
328 

m 



4. What is the sum of 328 and 171 ? 



499 
(5.) (6.) (1.) (8.) 

421 329 3034 8094 

242 260 6525 1602 

330 100 236 103 



9. What is the sum of 304 and 273 ? 

10. What is the simi of 3607 and 4082 ? 

11. What is the sum of 30704 and 471912 ? 

12. What is the sum of 398463 and 401536 ? 

13. If a top costs 6 cents, a knife 25 cents, a slate 12 
cents : what does the whole amount to ? 

14. John gave 30 cents for a bunch of quills, 18 cents for 
an inkstand, 25 cents for a quire of paper: what did the 
whole cost him ? 

15. If 2 cows cost 143 dollars, 5 horses 621 dollars, and 2 
yoke of oxen 124 dollars : what will be the cost of them all J 

16. Add 5 units, 6 tens, and 7 hundreds. 

Analysis.— We set down the 5 units in the place ^ 

of units, the 6 tens in the place of tens, and the 7 g 

hundreds in the place of hundreds. We then add up, "g » S 

and find the sum to be 765. ISp 

We must observe, that in all cases, units of t7i^ 5 

8ame order are written in the sanu column. r^ ^ 
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17. What is the sam of 3 units, 8 tens, and 4 thousands f 

18. What is the sum of 8 hundreds, 4 tens, 6 units, and 6 
thousands ? 

19. What is the sum of 3 units, 5 units, 6 tens, 3 tens, 4 
hundreds, 8 hundreds, 5 thousands, and 4 thousands f 

20. What is the sum of five units of the 4th order, 1 of the 
3d, three of the 4th, five of the 3d, and one of the Istf 

21. What is the sum of six units of the 2d order, five of the 
3d, six of the 4th, three of the 2d, four of the dd, two of the 
1st, and four of iJie 2d ? 

22. What is the sum of 3 and 6, 5 tens and 2 tens, and 3 
hundreds and 6 hundreds] 

23. What is the sum of 4 and 5, 5 tens, 3 hundreds and 2 
hundreds ? 

GENERAL METHOD. 

3S* 1. A farmer paid 898 dollars for one piece of land, and 
637 dollars for another; how many dollars did 
he pay for both ? operation. 

Analysis. — Write the numbers thus, 898 



and draw a line beneath them. 



637 



sum of the units, • _ . 15 

sum of the tens, 12 

sum of the hundreds, 14 



sum total 1535 

1. The example may be done In another way, 

thus : Having set down the numbers, as before, operation. 

say, 7 units and 8 units are 15 unitis, eaual to 898 

1 ten and 5 units : set the 5 in the units d|ace, ^37 

and the 1 ten in the colunm of tens. Then n 

say, 1 ten and 8 tens are 4 tens, and 9 tens are ^ 535 
13 tens, equal to 1 hundred and 3 tens. Set 

the 3 in the tens' place and the 1 hundred in the column of 

33. How do you set down the numbers for addition ? Where do 
you begin to add? If the sum of any column can be expressed by 
a single figure, what do you do with it? When it cannot, what do 
you write down ? What do you then add to the next column ? When 
you add to the next column, what is it called ? What do you set 
down when you come to the last column ? 
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hnndfeds. Add the oolnnm of hundreds and write down the som, 
and the entire som is 1585. 

2. When the sum, in any colnmn, exceeds 9, it produces one or 
more nnits of a higher order, which belongs to the next column at 
^e left. In that case, write down the excess over exact tens, and 
add to the next colonm as many nnfts of its own order, as there 
were tens in the sum. 

This is called carrying to the next column. The number to 
be carried, should not, in practice, be written under the col- 
umn at the left, but added mentally. 

Hence, to find the sum of two or more numbers, we have 
the following 

RULE. 

I. Write the numbers to he addedy so that units of the same 
order shall stand in the same column. 

II. Add the column of units. Set down the units of the 
sum and carry the tens to the next column. 

III. Add the column of tens. Set down the tens of the sum. 
and carry the hundreds to the next column ; and so on^ till 
all the columns are added^ and set down the entire sum of tks 
last column. 

PROOF. 

31* The proof of any operation, in Addition, consists m 
showing that the result or answer contains as many units as 
there are in all the nnmbers added, and no more. There are 
two methods of proo^ for beginners.* 

I. Begin at the top of the units column and add all the 
columns downwards^ carrying from one column to the other ^ 
as when the columns were added upwards. If the two 
results agree the work is supposed to he right. For^ it is 
not likely that the same mistake will have been made in both 
additions. 

II. Draw a line under the upper number. Add the lower 
numbers together^ and then add their sum to the upper number. 

♦ NOTB. — If the teacher prefers the method of proof by casting 
oat the 9's, that method, ror the four ground roles, will be found 
in the Uniyersity Arithmetic. 

84 What does the |»roof consist of in addition ? How manj 
methods of proof are there? Giye the two methods. 
NoTB. — ^E^lain the process of addition by reading the figuiea. 
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Ifik^ la$t sum U the same as the 9¥m total, Jlret found^ the 
work may he regarded as right. 



EXAMPLES. 

1. What is the sum of the numbers 375, 
6821, and 598? 

The small figure placed nnder the 4, shows how 
many are to be carried from the units' column, and 
the small figure under the 9, how many are to be 
carried from the tens' column. 

Also, in the examples below, the small figoie un- 
der each column shows how many are to oe carried to the next 
eolumn at the left Beginners should set down ^e numbers to bsr 
carried, as in the exam^es. 



OPERATION. 

375 • 
6321 
598 

7294 
11 



Ans, 



96972 




(3.) 
0841672 


(4.) 
81325 


3741 




793159 


6784 


9299 




888923 


2130 


%. 110012 


Arts. 11623764 


Am. 90239 


2221 




221 t 11 


\ 1110 


(5.) 
4096 


(6) 
9976 


9875 


(8.) 
67954 


3271 


8757 


9988 


98765 


4722 


8168 


8774 


37214 


(9.) 
6412 


(10.) 
90467 


<11.) 
87032 


(12.) 
432046 


1091 


10418 


64108 


210491 


6741 


91467 


74981 


809765 


9028 


41290 


21360 


542137 


(13.) 
21467 


(14.) 
89479 


74167 


(16.) 
9947621 


80491 


75416 


21094 


704126 . 


67421 


7647 


2947 


81267 


4304 


214 


674 


9241 


2191 


19 


85 


495 
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(17.) 


(18.) 


(19.) 


34578 


22345 ^ 


23466 ^ 


3760 


67890 


78901 


87 


8762 


23456 


828 


340 


78901 


17 


850 


23466 


327 


78 


78901 


im 89087 


Sam 99755 


Sum 307071 


4509 


77410 


Proof 307071 


roof 89087 


Proof 99755 


(20.) 


(21.) 


(22.) 


672981043 


91278976 


8416785413 


67126459 


7654801 


6916123460 


39412767 


876120 


31810213 


7891234 


723466 


7367985 


109126 


31309 


664321 


84172 


4871 


37853 


72120 


978 

READING. 


2685 



The pupil Bhould be early taught to omit the intermediate words 
in the addition of columns of figures. Thus, in example 22, 
instead of sajing 5 and 8 are eight and 1 are nine, he should say 
eight, nine, fourteen, seventeen, twenty. Then, in the column of 
tens, ten, fifteen, seventeen, twenty-five, twenty-six, thirty-two, 
thirty-three. This is called reading the columns. Let the 
pupils be often practised in it, both separately, and in concert in 
classes. 

23. Add 8635, 2194, 7421, 5063, 2196, and 1245 to- 
gether. 

24. Add 246034, 298765, 47321, 68653, 64218, 6376, 
9821, and 340 together. 

25. Add 27104, 82547, 10768, 6256, 704321, 730491, 
2687316, and 2749104 together. 

26. Add 1, 87, 89504, 6890312, 18757421, and 266 to- 



l 27. What is the sum of the following numbers, via: 
seventy-five; one thousand and ninety-five; six thousand 
four hundred and t*hirty-five ; two hundred and siity-seven 
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thousand ; one thonsand fonr hundred and fifby^five ; twenty* 
8even millions and eighteen ; two hundred and seventy mii- 
lions and twenty-seven thousand ? 

28. What is the sum of 3T2856. 404932, 2T04T93, 
90T8961, 304165, 201T08, 41214, 315, 211, 34, and 6? 

29. What is the sum of 4013618, 4084162, 3114561, 
21413121, 21049, 81419, 21413, 604, 31, and 9 ? 

30. What is the sum of 36104321, 2941603, 999981, 16, 
41213694, 21612090, 8146, 31210496, and 3021? 

31. Add together fifty-eight billions, nine hundred and 
eighty-two millions, iovLV hundred and eighty-seven thousands, 
six hundred and fifty-four ,• seven hundred and forty billions, 
three hundred and fifty millions, five hundred and forty 
thousands, seven hundred and sixty; four hundred and 
twenty-five billions, seven hundred and three millions, four 
hundred and two thousands, six hundred and three ; thirty- 
four billions, twenty milUons, forty thousands and twenty ; 
five hundred and sixty billions, eight hundred millions, seven 
hundred thousands and five hundred. 



(32.) 
81406 
89501 
41299 
41208 
71615 
12428 
91206 
41218 
28901 
9 25412 
S 21049 
^ 28416 
12204 
10412 
21426 
62081 
81691 
81489 
21642 
24612 



(33.) 
92614 
21049 
28312 
31041 
49141 
51214 
- 59261 
41219 
51261 
§ 40216 
g 81614 
92142 
81046 
90212 
11618 
40261 
57214 
21859 
42613 
51814 



(34.) 
25043 
91069 
81216 
15850 
90411 
19216 
20428 
60594 
12859 
q 43106 
gg 21441 
81604 
11215 
18912 
21042 
59816 
54301 
81415 
32018 
12681 
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APPLICATIONS. 

35t In ftll the applications of arithmetic, the numbers ad- 
ded together must have the sam£ unit. 

In the question, How many head of live stock in a field, 
there being 6 cows, 2 oxen, 3 steers, and 15 sheep, the unit 
is 1 head of live stock. And the same principle is applicable 
to all similar questions. 

QUESTIONS FOR PRACTICE. 

1. How many days are there in the twelve calendar 
months? January has 31, February 28, March 31, April 
30, May 31, June 30, July 31, August 31, September 30, 
October 31, November 80, and December 31. 

Ans, 

2. What is the total weight of seven casks of merchandise ; 
No. 1, weighing 960 pounds, No. 2, 725 pounds. No. 3, 
830 pounds. No. 4, 798 pounds, No. 6, 698 pounds, No. 6, 
669 pounds, No. 7, 987 pounds ? 

3. At the Custom House, on the 1st day of June, there 
were entered 1800 yards of linen; on the 10th, 2500 yards; 
on the 25th, 600 yards ; on the day following, 7600 yards ; 
and the last three days of the month, 1325 yards each day: 
what was the whole amount entered during Uie month ? 

Ans. 

4. A farmer has his live-stock distributed in the following 
manner : in pasture No. 1, there are 6 horses, 14 cows, 8 
oxen, and 6 colts; in pasture No. 2, 3 horses, 4 colts, 6 cows, 
20 calves, and 12 head of young cattle; in pasture No. 3, 
320 sheep, 16 calves, two colts, and 6 head of young cattle. 
How much live-stock bad he of each kind, and how many 
head had he altogether? 

Ans, horses, caws, oxen, colts, calves^ 
head of young cattle, and sheep^ 

Total live-stock, head. 

5. What is the interval of time between an event which 
happened 126 years ago, and one that will happen 267 years 
hence ? 

6. There are 60 seconds in a minute, 3600 in an hour, 

85. What principles govern aU tbe additions in Arithmetic ? What 
is the unit in the question ? How many head of cattle in a pasture ? 
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B6400 in a day, 604800 in a week, 2419200 in a month, 
and 31557600 in a year: how many seconds in the time 
named above ? 

7. Suppose a merchant to buy the followmg parcels of 

cloth: 3912 yards, 1866, 2011, 4540. 937, 6338, 3608, 

1586, 2044, 2951, 4228, 1345, 1011, 6138, 960, 607, 5150, 

. 13886, 617, 7513, 4079, 743, 612, 2619, 1238, and 2445 

yards : how many yards in all ? 

8 What is the sum of two millions bushels of com, flye 
hundred and thirty-one thousand bushels, one hundred and 
twenty bushels, fourteen thousand bushels, thirty thousand 
and twenty four bushels, five liundred and sixty bushels, and 
seven hundred and two bushels ? 

9 The mail route firom Albany to New York is 144 miles, 
from New York to Philadelphia 90 miles, from Philadelphia 
to Baltimore 98 miles, and from Baltimore to Washington 
City 38 miles : what is the distance from Albany to Washing- 
ton? 

10. A man dying leaves to his only daughter nine hundred 
and ninety-nine dollars, and to each of three sons two hundred 
dollars more than he left the daughter. What was each son's 
portion, and what the amount of the whole estate ? 

J i Each son's part dollars, 
^^^- ( Whole estate dollars. 

11. The number of acres of the public lands sold in 1834 
was 4658218 ; in 1835, 12564478 ; in 1836, 25167833 The 
number sold in 1840 was 2236889; in 1841, 1164796; in 
1842, 1 129217 How many acres were sold in the first three, 
and how many in the last three years ? 

^^^ ] last " 
12 What was the population of the British provinces in 
North America in 1834, the population of Lower Canada 
being stated at 549005, of Upper Canada 336461, of New 
Brunswick 152156, of Nova Scotia and Cape Breton 142548, 
of Prince Edward's Island 32292, of Newfoundland 75000 ? 

Ans. 

t 13. By the census of 1850, the population of the ten 

largest cities was as follows : New York 515547 ; Philadelphia 

340045; Baltimore 169054; Boston 136881 ; New Orleans 

116375; Cincinnati 115436; Brooklyn 96838; St. Louis 
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11860 ; Albany 50163 ; Pittsburgh 46601 : what was their 
entire population ? 

14. By the census of 1850, the number of deaf and dumb 
in the United States was 9803 ; of blind 9194 ; of insaiue 
15610 ; of idiots 15181 : what was the aggregate ? 

Ans, 

15. By the census of 1850, the population of the District 
of Columbia was 51681 ; of the Territory of Minnesota 
6011 ; of New Mexico 61547 ; of Oregon 13294 ; of Utah 
11380 : what was the population of the Territories, including 
the District of Columbia ? 

16 By the census of 1850, the population of Maine was 
583169 ; of New Hampshire 311916 ; of Vermont 314120 ; 
of Massachusetts 994514 ; of Rhode Island 141545 ; and of 
Connecticut 310192: what was the population of the six 
New England States ? 

11. By the census of 1850, the population of New York 
was 3091394 ; the population of New Jersey 489555 ; oi 
Pennsylvania 2311186; and of Delaware 91532 : what wan 
the population of the four Middle States ? 

4 8. By the census of 1 850, the population of Maryland was 
583034 ; of Virginia 1421661 ; of North Carolina 869039 ; 
of South CaroUna 668501 ; of Georgia 906185 ; of Florida 
81445; of Alabama 111623; of Mississippi 606526; of 
Louisiana 511162; and of Texas 212592: what was the 
wholeV>pulation of the ten Southern States ? 

Ans, 

19. By the census of 1850, the population of Tennessee 
was 1002111 ; of Kentucky 982405 ; of Ohio 1980329 ; of 
Indiana 988416; of Illmois 851410; of Michigan 391654; 
of Wisconsin 305391 ; of Iowa 192214 ; of Missouri 682044 ; 
of Arkansas 209891 ; and of California 92591 : what was the 
entire population of the eleven Western States ? 

An^. 

20. By the census of 1850, the population of the six New 
England States was 2128116; of the four Middle States 
5990261 ; of the ten Southern States 6644314 ; of the eleven 
Western States 1685134 ; and of the five Territories 148985 : 
what was the entire population ? * 

21. Write the population of each State and Territory, in 
eluding the District of Columbia, and add the whole as a 
single example. 
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SUBTRACTION. 

86« 1. Jolin has 3 apples and Charles has 2 : how many 
have both 9 

If John's apples be taken from the sum, 6 apples, how 
many apples will remain ? 2 from 5 leaves how many f 

2. K James has 5 apples and gives 3 to Charles, how 
many will he have left ? 3 from 5 leaves how many ? 

Let the following table be carefully committed to memor}': 

SUBTBACnON TABLE. 



1 from 1 leaves 


2 from 2 leaves 


3 from 3 leaves i 


Ifrom 2 leaves 1 


2 from 3 leaves 1 


3 from 4 leaves 1 


Ifrom 3 leaves 2 


2 from 4 leaves 2 


3 from 5 leaves 2 


1 from 4 leaves 3 


2 from 5 leaves 3 


3 from 6 leaves 8 


1 from 5 leaves 4 


2 from 6 leaves 4 


3 from 7 leaves 4 


1 from 6 leaves 5 


2 from 7 leaves 5 


3 from 8 leaves 5 


1 from 7 leaves 6 


2 from 8 leaves 6 


3 from 9 leaves 6 


1 from 8 leaves 7 


2 from 9 leaves 7 


3 from 10 leaves 7 


1 from 9 leaves 8 


2 from 10 leaves 8 


3 from 11 leaves 8 


1 from 10 leaves 9 


2 from 11 leaves 9 


8 from 12 leaves 9 


1 from 11 leaves 10 


2 from 12 leaves 10 


3 from 13 leaves 10 


4 from 4 leaves 


5 from 5 leaves 


6 from 6 leaves 


4 from 5 leaves 1 


5 from 6 leaves 1 




4 from 6 leaves 2 


5 from 7 leaves 2 


6 from 8 leaves 2 


4 from 7 leaves 3 


5 from 8 leaves 3 


6 from 9 leaves 8 


4 from 8 leaves 4 


6 from 9 leaves 4 


6 from 10 leaves 4 


4 from 9 leaves 5 


5 from 10 leaves 5 


6 from 1 1 leaves 6 


4 from 10 leaves 6 


5 from 11 leaves 6 


G from 12 leaves 6 


4 from 11 leaves 7 


5 from 12 leaves 7 


6 from 13 leaves 7 


4 from 12 leaves 8 


5 from 13 leaves 8 


6 from 14 leaves 8 


4 from 13 leaves 9 


5 from 14 leaves 9 


6 from 15 leaves 9 


4 from 14 leaves 10 


5 from 15 leaves 10 


6 from 16 leaves 10 


7 from 7 leaves 


8 from 8 leaves 


9 from 9 leaves 


7 from 8 leaves 1 


8 from 9 leaves 1 


9 from 10 leaves 1 


7 from 9 leaves 2 


8 from 10 leaves 2 


9 from 11 leaves 2 


7 from 10 leaves 3 


8 from 11 leaves 3 


9 from 12 leaves 3 


7 from 11 leaves 4 


8 from 12 leaves 4 


9 from 13 leaves 4 


7 from 12 leaves 5 


8 from 13 leaves 5 


9 from 14 leaves 5 


7 from 13 leaves 6 


8 from 14 leaves 6 


9 from 15 leaves 6 


7 from 14 leaves 7 


8 from 15 leaves 7 


9 from 16 leaves 7 


7 from 15 leaves 8 


8 from 16 leaves 8 


9 from 17 leaves 8 


7 from 16 leaves 9 


8 from 17 leaves 9 


9 from 18 leaves 9 


7 from 17 leaves 10 


8 from 18 leaves 10 


9 from 19 leaves 10 
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PRINCIPLES AND EXAMPLES. 

37* John has 6 apples and gives 4 to Charles : how many 
has he left ? 

The 2 is called the difference between the numbers 6 
and 4 * and this difference added to the less number 4, will 
give the greater number 6 : hence. 

The diffebenok between two numherSy is such a number as 
Added to the less will give the greater. 

Subtraction is the operatum of finding the difference be- 
tween tioo numbers. 

When the two numbers are unequal, the larger is called 
the minuend^ and the less is called the subtrahend. Their 
difference, whether they are equal or unequal, is called the 
remainder. 

OF THE SIGNS. 

38* The sign — , is called minus^ a term signifying less. 
When placed between two numbers it denotes that the one 
on the right is to be taken from the one on the left 

Thus, 6 —4= 2, denotes that 4 is to be taken from 6. Here, 
6 is the minuend, 4 the subtrahend, and 2 the remainder. 

12—2 = 10 17 — 7= how many? 

12 — 3= how many? 16—8= how many? 

16 — 4= how many? 19—9= how many? 

11 — 6= bow many? 20—4= how many? 
18 — 9= how many? 
25—8= how many? 

EXAMPLES. 

1. James has 27 apples, and gives 14 to John : how many 
has he left? 

37. What is the difference between two numbers ? What is Sub- 
traction ? What is the larger number called ? What is the smaller 
number called ? What is the difference called ? In the first exam- 
ple, which number was the minuend? Which the subtrahend? 
Which the renudnder? 

38. What is the sign of Subtraction ? What is it called ? What 
does the term signify? When jdaced between two numbers what 
does it denote ? 



XJ7 — J7— xiuw uiauy 

20—4= how many i 

13—7= how many? 

14—2= how many ? 



Digitized 



by Google 



SIMPLE KUMBEfiS. 35 

The 27 is made up of 7 units and 2 tens: 27 Minuend. 

'^V^^'^^^'^^^I^^ ^^''* .,^^^*^^ * 14 Subtrahend, 
units from 7 units, and 8 units will remam ; — "»*"''"»"^"« 

subtract 1 ten from 2 tens and 1 ten will re- 13 Braoaindet 

main : hence, the remainder is 13. 

2. What are the remainders in the following examples : 

(1.) (2) (3. (4.) 

Mmaends, 874 972 999 8497 

Subtrahends, 642 6S1 367 7487 

Eemainders, 232 1010 

3. A farmer had 378 sheep, and sold 256 : how many had 
he left? 

We first write the number 878, and then 256 under 373 

it, so that units of the same order shall faU in the same ora 
column. We then taJ^e 6 units from the 8 units, 5 tens 

from 7 tens, and 2 hundreds from 8 hundreds, leaving for 1 22 

the remainder 122. — 

4. A merchant had 578 dollars in cash, and paid 475 dol« 
lars for goods : how much had be left ? 

5. What are the remainders in the following examples : 

(1.) (2.) (3.) 

62843 278846 894862 

51720 167504 170641 

11123 



S9« We see, from the above examples, 

1st TTiat units of the same order are written in the 
same column ; and 

2d. That units of any order are always subtracted from 
units of the same order, 

40* To find the difference when any figure of the minuend 
is less than the one which stands under it. 

1. What is the difiference between 843 and 562 ? 

M. WhfttprindplesaMilwwii by the examples r 

40. Can 70a ■nDtntet a greater number from a leaaf When the upper ilgare 
Is the least, how do you proceed f Does this change the difiference between the 
numbers r What then may we always do f 
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Analysis. — ^Begin at the units' oolninn, and say, operation. 



843 



14 3 
6 2 



8 1 



10 

843 
562 

_j 

281 



2 from 3 leaves 1, which is written in the units' 
place. At the next place we meet a difficulty, for 
we cannot subtract a peater number from a less. 

If now, we take 1 fiom the 8 hundreds (equal to 
10 tens) and add it to the 4 tens, the minuend will 
become 7 hundreds, 14 tens, and 3 units, as written 
below. We may then say 6 tens from 14 tens leaves 
8 tens; and then 5 hundreds from 7 hundreds leaves 
2 hundreds; hence, the remainder is 281. 

The same result is obtained by adding, mentally, 10 to 
the 4 tens, and then adding 1 to 5, the next figure of the 
subtrahend at the left; ; for, adding 1 to the 5 is the same 
as diminishing the 8 by 1. This process of adding 10 
to a figure of the minuend and returning 1 to the next 
figure of the subtrahend, at the left, is caU^ lorr owing. 

41* Hence, to find the difft^rence between two numbers, we 
have the following 

RULK 

L Set down the leas number under the greater, 90 that units 
{jf the same order shall fall in the same a>lumn, 

IL Begin at the right hand ; subtract each figure of the 
lower line from the ons directly over it, when the upper 
figure is the greater; but when it is the lesSy add \0 to it^ 
before subtracting^ after which add 1 to the next figure of the 
subtrvthend. 

PROOF. 

The remainder or difference is such a number as added to 
the subtrahend, will give a sum equal to the minuend, (Art. 
Sif) hence : 

Add the remainder to the subtrahend. If the work is right 
the sum will be equal to the minuend. 

BZAMPLBS. 



Minuends, 

Subtrahends, 

Bemainders, 


(1.) 
8592678 

1078953 
7513725 
8592678 


67942139 
9756783 


(3.) 
219067803 
104202196 


Proofe, 


67942139 


219067803 



41. How do you set down the numbers for subtraction ? Where 
do you begin to subtract ? How do you subtract ? Give the rule t 
How do you prove subtraction? 
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Remainders, 



(4.) (5.) 
10000 80000 
4 9999 

9996 



(6.) 
67087 
40000 



(7.) (8.) 
100000 87000 

1 1009 

85991 



9. From 2637804 take 2376982. 

10. From 3762162 take 826541. 

11. From 78213609 take 27821890. 

12. From thirty thousand and ninety-seven, take one 
thousand six hundred and fifty-four. 

13. From one hundred millions two hundred and forty-eevea 
thousand^ take one million four hundred imd nine. 

14. Subtract one from one million. 

15. From 804367 subtract 27905. 

16. From 18623041 subtract 61294. 

17. From 4270492 subtract 26409. 

18. From 8741209 subtract 728104. 

19. From 741874 subtract 689346. 

SPBLLINQ RBADma. 

42, 1. What is the difference between 725 and 341 ? 

OPERATION. 

By the common method, which is spelling, we say, 725 
1 m>m 5 leaves 4 ; 4 from 12 leaves 8 ; 1 to carry 34^ 

to 8 is 4 : 4 from 7 leaves 8. 

384 

Reading the words which express the final result, we should 
make the operations inentally, and say, 4, 8, 8. 

Let the pupils be practiced separately in the reading, and also 
in concert in classes. 

APPLICATIONS. 

13. It should be observed, that in all the applications of 
Subtraction, one number can be subtracted from another, only 
when they both have the same unit 

43. Explain the process of reading the results in subtraction. 

4& what is always necessary in order th^ one number may be 
subtracted from another ? 
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SXAMPLX8 FOR PRACTIOE. 

1. Suppose John were born in eighteen hundred and 
fifteen, and James in eighteen hundred and twenty-five: 
what is the difference of uieir ages ? 

2. A man was born in 1785 : what was his a^e in 1830 f 

Arts. 

3. Suppose I lend a man 1565 dollars, and he dies, owing 
me 450 dollars : how much had he paid me? 

Ans, 

4. In five bags are different sums of money to the amount 
in idl of 1000 dollars. In the first there are 100 dollars; in 
the second, 314 dollars; in the third, 143 dollars ; and in the 
fourth, 209 dollars : how many dollars does the fifth contain ? 

Ang. 

5. America was discovered by Christopher Columbus in 
the year 1492. What number of years has since elapsed ? 

6. George Washington was bom in the year 1*732, and 
died in 1799 : how old was he at the time of his death ? 

Ans. 

7. The declaration of independence was published, July 
4th, 1776 : how many years to July 4th, 1838 ? 

Ans. 

8. In 1850 there were in the State of New York 3,097,394 
inhabitants, and in the State of Pennsylvania 2,311,786 in- 
habitants : how many more inhabitants were there in New 
York than in Pennsylvania ? Ans. 

9. The revolutionary war began in 1776; the next war in 
1812 : what time elapsed between their commencements? 

Ans, 

10. In 1860 there were in New York, which is the largest 
city in the United States, 516,547 inhabitants, and in Phila- 
delphia, the next largest city, 340,045 : how many more 
inhabitants were there in New York than in Philadelphia ? 

Ans, 

11. A roan dies worth 1200 dollars : he leaves 504 to his 
daughter, and the remainder to his son? what was the son's 
portion ? 

12. Suppose a gentleman has an income of 3090 dollars 
a year, and pays for taxes 150 dollars, and expends besides 
807 dollars: how much does he save? 
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IS. A merchant bought 500 barrels of floar for 3500 dol- 
hurs ; he sold 250 barrels for 2000 dollars : how many bar- 
rels remained on hand, and how much must he sell them for, 
that he may lose nothing ? 

14. The tune of Yankee Boodle was composed by a doctor 
of the British Army to ridicule the Americans in 1775 : how 
many years to the present time ? ' 

15. Lord Oomwallis surrendered at Yorktown, and marched 
into the American lines in 1781 to the tune of Yankee Doodle : 
how many years was that after the tune was composed? 

Ans. 

16. At a certain period there were 4388472 children in 
the United States between the ages of 5 and 15; of this 
number 2477667 were in schools: how many were out of 
schools ? 

17. The circulation of the blood was discovered in 1616: 
how many years to 1856! 

18. Henry Hudson sailed up the Hudson river in 1609: 
how many years since ? 

19. Pliny the historian died 17 years after the birth of 
Christ: how many years before the declaration of independ- 
ence ? Ans. 

20. Potatoes were carried to Ireland from America in 1565 : 
how many years was that before the settlement of Plymouth 
in 1620 ? 

21. The Mariner's' Compass was discovered in England in 
the year 1302 : how many years was this before the discovery 
of America in 1492 ? How many years to the present time 1 

Ans. 

22. A merchant bought 1675 yards of cloth, for which he 
paid 5025 dollars: he then sold 335 yards for 1005 dollars; 
now much had he left, and what did it cost him ? 

Ans. 

23. In 1850 the slaves in the United States amounted to 
3204313; free colored to 434495: what was their differ* 
ence? 

24. What length of time elapsed between the birth of 
William Penn in 1644 and the birth of Sir William Herschcl 
ml738? 
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25. What length of time elapsed between the birth of Sir 
Francis Bacon in 1561 and the birth of Benjamin Franklin 
in 1706? 

26. What length of time elapsed between the birth of 
Shakespeare in 1564 and the birth of George Washington in 
1732? 

27. What length of time elapsed between the birth of John 
Milton in 1608 and the Declaration of Independence in 1776 ? 

28. What length of time elapsed between the birth of 
Oliver Oomwell in 1599 and the birth of Patrick Henry in 
1736? 

29. By the census of 1850, the number of white inhabitants 
in the United States amounted to 19553068 ; and the blacks 
to 3638808 : by how many did the white inhabitents exceed 
the black ? 

30. By the census of 1850, the entire population of tho 
United States was 23191876; that of the six New England 
States, 2728116: by how many did the whole population 
exceed that of the six New England States ? 

31. In 1850, the slaves in the United States amounted te 
3204313; and the free colored to 434495: what was their 
difference ? 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one person, 
27580 yards of another, and 375 of a third ; he selk 1050 
yards te one custemer, 6974 yards te another, and 10462 
yards to a third : how many yards has he remaining ? 

Ans. 

2. A person borrowed of his neighbor at one time 355 
dollars, at another time 637 dollars, and 403 dollars at another 
time; he then paid him 977 dollars: how much did he owe 
him? 

3. I have a fortune of 2543 dollars to divide among my 
four sons, James, John, Henry and Charles. I give James 
504 dollars, John 600 dollars, and Henry 725 : how much 
remains for Charles ? 

4. I have a yearly income of ten thousand dollars. I pay 
275 for rent, 220 dollars for fuel, 35 dollars to the doctor, and 
3675 dollars for all my other expenses: how much have I 
ledt at the end of the year ? 
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5. A man pays 300 dollars for 100 sheep, 95 dollars for a 
pair of oxen, 60 dollars for a horse, and 125 dollars for a chaise. 
He gives 100 bushels of wheat worth 125 dollars, a cow worth 
25 dollars, a colt worth 40 dollars, and pays the rest in cash : 
how much money does he pay f 

6. A merchant owes 450120 dollars, and has property as 
follows : bank stock 350000 dollars, western lands valued at 
225100, furniture worth 4000 dollars, and a store of goods 
worth 96000 : how much is he worth ? 

Arts. 

7. If a man's income is 3467 dollars a year, and he spends 
269 dollars for clothing, 467 for house rent, 879 for provi- 
sion, and 146 for travelling: how much will he have left at 
the end of the year ? 

8. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875 and loses 912 ; he then gains 1012 dollars ; 
how much more has he gained than lost ? 

9. If I agree to pay a man 36 dollars for plowing 25 acres 
of land, 200 dollars for fencing it, and 150 for cultivating it, 
how much shall I owe him after paying 331 dollars ? 

Ans, 

10. A merchant bought 85 hogsheads of sugar for 28675 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive for it? 

11. If I buy 489 oranges for 912 cents, and sell 125 for 
186 cents, and then sell 134 for 199 cents, how many will 
be left, and how much will they have cost me ? 

12. By the census of 1850, the entire population of the 
United States was 23191876 ; the slave population 3204313 ; 
free colored 434495 : what was the white population ? 

Ans. 

13. Six men bought a tract of land for 36420 dollars: the 
first man paid 12140 ; the second 3035 less than the first; the 
third 346 ; the fourth 6070 more than the third ; the fifth 1821 
less than the fourth : how much did the sixth man pay ? 

14. The coinage in the United States Mint from its 
establishment in the year 1792 to 1836 was thus: gold 
22102035 dollars; silver 46789182 dollars; copper 740331 
dollars. The amount coined from the year 1837 to 1848 
was 81436165 dollars: how much more* was coined in the 
laet mentioned period than in the first ? 
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MULTIPLICATION. 

41. 1. If Charles gives 2 cents apiece for two oranges, how 
much do they cost him ? 

2. If Charles gives 2 cents apiece for three oranges, how 
much do they cost him ? 

3. If he gives 2 cents apiece for 4 oranges, how much do 
they cost him ? 

The cost, in each case, may be obtained by adding the 
price of a single orange: 

2 + 2=4 cents, the cost of 2 oranges. 
2 + 2+2=6 cents, the cost of 3 oranges. 
2 + 2 + 2 + 2=8 cents, the cost of 4 oranges. 
In the first case 2 is taken two times; in the second, three 
times; in the third, /ot*r tim£S ; and any number may be 
repeated by adding it continually to itself. 

MULTIPLICATION TABLE. 



Onoe 


is 





3 times 


are 





6 times 


are 


Once 


1 is 


1 


3 times 


1 are 


3 


5 times 


1 are 5 


Once 


2 is 


2 


3 times 


2 are 


6 


6 times 


2 are 10 


Once 


3 is 


3 


3 times 


3 are 


9 


6 times 


3 are 16 


Once 


4 is 


4 


3 limes 


4 are 


12 


5 times 


4 are 20 


Onoe 


5 is 


5 


3 times 


5 are 


15 


6 times 


5 are 25 


Once 


6 is 


6 


3 times 


6 are 


18 


5 times 


6 are 30 


Once 


7 is 


7 


3 times 


7 are 


21 


5 times 


7 are 35 


Once 


8 is 


8 


3 times 


8 are 


24 


6 times 


8 are 40 


Ouce 


9 is 


9 


3 times 


9 are 


27 


6 times 


9 are 45 


Once 


10 is 


10 


3 times 


10 are 


30 


6 times 


10 are 50 


Once 


11 is 


11 


3 times 


11 are 


33 


5 times 


11 are 55 


Once 


12 is 


12 


3 times 


12 are 


36 


5 times 


12 are 60 


2 times 


are 





4 times 


are 





G times 


are 


2 times 


1 are 


2 


4 times 


1 are 


4 


6 times 


1 are 6 


2 times 


2 are 


4 


4 times 


2 are 


8 


6 times 


2 are 12 


2 times 


3 are 


6 


4 times 


3 are 


12 


6 times 


3 are 18 


2 times 


4 are 


8 


4 times 


4 are 


16 


6 times 


4 are 24 


2 times 


5 are 


10 


4 times 


5 are 


20 


6 times 


6 are 30 


2 times 


6 are 


12 


4 times 


6 are 


24 


6 times 


6 are 36 


2 times 


7 are 


14 


4 times 


7 are 


28 


6 times 


7 are 42 


2 times 


8 are 


16 


4 times 


8 are 


32 


6 times 


8 are 48 


2 times 


9 are 


18 


4 times 


9 are 


36 


6 limes 


9 are 64 


2 times 10 are 


20 


4 times 10 are 


40 


6 times 


10 are 60 


2 times 11 are 


22 


4 times 11 are 


44 


6 times 


11 are 66 


2 times 


12 are 


24 


4 limes 12 are 


48 


6 times 


12 are 72 
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7 times are 


9 times 





are 





11 times 


are 


7 times 1 are 7 


9 times 


1 


are 


9 


11 times 1 


are 11 


7 times 2 are 14 


9 times 


2 


are 


18 


11 times 2 


are 22 


7 times 3 are 21 


9 times 


8 


are 


27 


11 times 3 


are 83 


7 times 4 are 28 


9 times 


4 


are 


36 


11 times 4 


are 44 


7 times 5 are 85 


9 times 


5 


are 


45 


11 times 5 


are 55 


7 times 6 are 42 


9 times 


6 


are 


54 


11 times 6 


are 66 


7 times 7 are 49 


9 times 


7 


are 


63 


11 times 7 


are 77 


7 times 8 are 66 


9 times 


8 


are 


72 


11 times 8 


are 88 


7 times 9 are 63 


9 times 


9 


are 


81 


11 times 9 


are 99 


7 times 10 are 70 


9 times 10 


are 


90 


11 times 10 


are 110 


7 times 11 are 77 


9 times 11 


are 


99 


11 times 11 


are 121 


7 times 12 are 84 


9 times 


12 


are 


108 


11 times 12 


are 132 


8 times are 


10 times 


"6 


are 





12 times 


are 


8 times 1 are 8 


10 times 


1 


are 


10 


12 times 1 


are 12 


8 times 2 are 16 


10 times 


2 


are 


20 


12 times 2 


are 24 


8 times 3 are 24 


10 times 


3 


are 


30 


12 times 3 


are 86 


8 times 4 are 32 


10 times 


4 


are 


40 


12 times 4 


are 48 


8 times 5 are 40 


10 times 


5 


are 


50 


12 times 5 


are 60 


8 timee 6 are 48 


10 times 


6 


are 


60 


12 times 6 


are 72 


8 timee 7 are 56 


10 times 


7 


are 


70 


12 times 7 


are 84 


8 times 8 are 64 


10 times 


8 


are 


80 


12 times 8 


are 96 


8 times 9 are 72 


10 times 


9 


are 


90 


12 times 9 


are lOS 


8 times 10 are 80 


10 times 10 


are 


100 


12 times 10 


are 12C 


8 times 11 are 88 


10 times 


11 


are 


110 


12 times 11 


are 132 


8 times 12 are 96 


10 times 12 


are 


120 


12 times 12 


are 144 



4. What is the cost of 6 yards of ribbon at 1 cents a yard ? 

Analtbis. — Six yards of ribbon will cost 6 times as much as 
1 yard. Since 1 yard costs 7 cents, 6 yards will cost 6 times 
7 cents, which are 42 cents. 

Let the pnpil analyze every question in a similar manner. 

5. What will 8 yards of mnslin cost at 9 cents a yard ? 

6. What will 9 pounds of sugar cost at 9 cents a pound ? 

7. What is the cost of 7 pounds of butter at 12 cen'fcs a 
pound? 

8. What is the cost of 12 pounds of tea at 6 shillings a 
pound ? 

9. What is the cost of 12 pounds of coffee at 9 cents a 
pound? 

10. What is the cost of 11 yards of cloth at 6 dollars a 
yard? 

11. What is the cost of 9 books at 11 cents each ? 
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12. What is the cost of 12 pendJs at 8 cents apiece ? 

13. What is the cost of 10 pairs of shoes at 2 dollars a 
pair? 

14. What is the cost of 12 pairs of stockings at 3 shillings 
a pair? 

PRINCIPLES AND EXAMPLES 

45. Let it be required to multiply 4 by 3, and also to mul- 
tiply 5 by 3. 



OPERATIOJI. 



1 
I 



i 



4X3 = 



12 Product. 



OFERATXCS. 



5X3 = 



16 Product. 



From the first of these examples we see, that the product 
of 4 multiplied by 3, is 12, the number which arises from 
taking 4, 3 times ; and that the product of 6 by 3 is equal to 
15, the number which arises from taking 6, three times: 
hence. 

Multiplication is the operation of taking one number as 
many times as there are units in another. 

The number to be taken is called the mvMiplicand. 

The number denoting how many times the multiplicand is 
taken, is called the multiplier . 

The result of the operation is called the produxst. 
The multiplicand and multiplier are called fadors^ or pro- 
ducers of the product 

46. We also see, from the above examples, that 4 taken 
3 times, gives the same result as is obtained by adding three 
4*8 together ; and that 6 taken 3 times gives the same result 
as is obtained by adding three 5*s together : hence, 

45. What is Multiplication ? What is the number caUed which is to 
be taken? What does the multiplier denote? What is the resiUt 
caUed ? What are the multiplier and multiplicand caUed ? 

46. What is 4 multiplied by 3 equal to ? What is 5 multiplied by 8 
equal to ? How then may multiplication be defined ? 
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MuLTiPUCATioN IS a short method of addition, 

47. The sign x , placed between two- numberg, denotes 
that they are to be mnltiplied together. It is called the Bign 
of muUvplicaJtion, Also, (4 + 3) x 5, denotes that the sum of 4 
and 3 is to be multiplied by 5. 

9 X 8=72. Tx 8= how many? 

1x3x3=6. Ix6x 9= how many? 

Ix4x 6=20. 1x9x12= how many t 

2x6x 5=60. 6x2x11= how many? 

3x4 X 9= how many? 7 x 1 x 12= how many ? 

4x3x11= how many? 9xlx 9= how many ? 

6x2x 9= how many? llxlx 7= how many? 

6x2x 6= how many? 12x1 x 6= how many? 

Note. — ^There are three parte in eyerr operation of mnltiplica- 
tl(XL IHrst, the multiplicand: second, the multiplier: and third, 
the product. 

48. The product of two factors is the same, whichever be 
taken for the multiplier. 

For, let it be required to multiply 6 by 3. 

OPERATION. 

ANALTBis.~Place as many I's in a 5 

horizontal row as there are units in the 
multiplicand, and make as many rows as 
there are units in the multiplier: the 
product is equal to the number of I's in 
one row taken as many times as there are 
rows : that is, to 5 x 8=15. ^e 

But if we consider the number of 1 s in a vertical row to be 
the multiplicand, and the number of vertical rows the multiplier, 
the product will be equal to the number of I's in a vertical row 
taken as many times as there are vertical rows ; that is> 8 x 5=15 : 
and, as the same may be shown for any two numbers, 

The prodtwt of ttoo factors is the same whichever factor 
is used as the muUiplier, 

47. What is the Blfra of multiplication ? 

NOTB. — How many parts are there in any oi>eration of multiplica- 
tion? What are they? 

4a What is the product of 8 by 4? Of 4 by 8? Is the^roduci 
altered by changing the order of the factom ? 



1 


1 


1 


1 


1 


1 


1 


1 


1 


I 


1 


1 


1 


1 


1 
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EXAMPLES. 



also, 6x3=3x6=18. 
also, 8x6=6x8=48. 
also, 6x7=1x6=36. 



236 
4 
24 
12 
8 
944 



units, 
tens, 
hondreds. 

Product. 



3x7=7x3=21: 

9x6=6x9=46: 

and, 8x7=7x8=66: 

49. When the multiplier does not exceed 12 

1. Let it be required to multiply 236 by 4. 

Analysis. — It is required to take 286 4 operation. 
times. If the entire number is taken 4 times, 
each order of units must be taken 4 times : 
hence, the product must contain 24 units, 12 
tens, and 8 hundreds ; therefore, the product 
18 944 

It is seen, firom the preceding analysis, 
that, 

1. If units he miUtiplied by units, the unit of the product 
wiUbe 1. 

2. ^ tens be multiplied by units, the unit of the product 
will be 1 ten. 

3. If hundreds be multiplied by units, the unit of the 
product vriU be 1 hundred; and so on: 

And since the product of the factors is the same whichever 
is taken for the multiplier (Art. 48), it follows that, 

. 4. If units of the first order be multiplied by units of a 
higher order, the units of the product will be the sams as 
that of the higher order. 

The operation in the last example may be performed in 
another way, thus : 

Analysis.— Say 4 times 6 are 24 : set down the operation. 
4, and then say, 4 times 8 are 12, and 2 to carry 236 

are 14 ; set down the 4, and then saj, 4 times 2 are ^ 

8, and 1 to carry are 9. Set down the 9, and the 

product is 944 as before. 944 

The method of carrying is the same as in addition. 



examples. 



(1.) 
867901 

X 

867901 



(2.) 
278904 
2 



(3.) 
678741 
3 



(4.) 
3021945 

4 

12087780 
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(5.) (6) (7.) (8.) 

28432 82798 6789 49604 

8 9 11 12 



227466 695248 

9. A merchant sold 104 yards of cotton sheeting at 9 cents 
a yard : what did he receive for it ? 

10. A farmer sold 309 sheep at four dollars apiece : how 
much did he receive ? 

11. Mrs. Simpkins purchased 149 yards of table linen at 
two dollars a yard : how much did she pay for it ? 

12. What is the cost of 2974 pine-apples at 12 cents 
apiece? 

13. What is the cost of 4073 yards of cloth at 7 dollars 
a yard ? 

14. What is the cost of a drove of 598 hogs at 11 dollars 
apiece ? 

READING RESULTS. 

50. Spelling, in multiplication, is naming the two factors 
which produce the product, as well as the words which in- 
dicate the operation ; whilst the reading consists in naming 
only the word which expresses the final result. 

Analysis.— In multiplying 8325 hy 6, we say. ^^^™^- 

6 times 5 are 30 ; then, 6 times 2 are 12 and 8 to ^dio 

carry are 15 ; 6 times 8 are 18 and 1 to oarry are 6 

19 ; 6 times 8 are 48 and 1 to cany are 49. 49950 

This is the spelling. The reading consists in pronouncing 
only each final word which denotes the result of an operation 
thus : thirty J Jifleen, nineteen^ forty-nine. 

With a little practice, the pupils will perform the operations 
mentally, and read with great facility, either separately or in 
concert in classes. 

51. When the multiplier exceeds 12. 
1. Multiply 8204 by 603. 

49. Explain the mnltiplicatlon of 236 by 4 ? What principles are 
established by this operation ? 

50. Explain the manner of reading the results Id the operations of 
ninltiplicatfon ? 

51. Oiye the role for multipUcation 
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Analysis. — The multiplicand is to be taken 608 
times. Taking it 8 times we obtein 24612. 

When we come to take it 6 Inmdreds times, the 
lotoest order of units will be hundreds : hence, 4, 
the first figure of the product, must be written in 
the third place. 



0PERATI03l^. 

8204 

603 

24612 

49224 

4941012 



Note. — The product obtained by multiplying by a single figure 
of the multiplier, is called a pa/rtiaZ product. La the above ex- 
ample there are two partial products, 24612 and 49224. The 
sum of the partial products is equal to the result or product sought : 
hence, the following 

Rule — I. Write the multiplier under the multiplicand, 
placing units of the sam£ order in the same column. 

II. Beginning unth the units' figure, multiply the entire 
multiplicand by each figure of the multiplier , observing to 
write the first figure of each partial product directly under 
its multiplier. 

III. Add the partial products and their sum wiU be 
the product sought, 

PROOF. 

52. Write the multiplicand in the place of the multiplier 
and find the product as before. If the two products are the 
same, the work is supposed to be right. 

Note. — This proof depends on the principle that the product of 
two numbers is the same whichever is taken for the multiplicand 
(Art. 48) ; and iJso on the fact, that the same error would not be 
likely to occur in both operations. 





EXAMPLES. 




1. Multiply 354 


by 261. 






OPERATIDK. 


FROOF. 


Multiplicand, 


354 


261 


Multiplier, 


267 


354 




2418 


1068 




2124 


1335 




108 


801 


Product, 


94518 


94518 



52. How do you prove multiplication ? 
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2. Multiply 365 by 84 ; also 37864 by 209. 



Mnltiplica 
Mnltiplier, 


nd, 


(2.) 
365 . 

84 
1460 
2920 
30660 


(3.) 
31864 
209 


(4.) 
34293 

74 


(5.) 
47042 
91 


Product, 


4280822 






(6.) 
46834 
406 


679084 
126 


(8.) 
1098731 
1987 


(9.) 
8971432 
10471 




19014604 









10. Multiply 12345678 by 32. 

11. Multiply 9378964 by 42. 

12. Multiply 1345894 by 49. 

13. Multiply 576784 by 64. 



14. Multiply 596875 by 144. 

15. Multiply 46123101 by 72. 

16. Multiply 6185720 by 132. 

17. Multiply 718328 by 96. 



18. Multiply five thousand nine hundred and siity-five, by 
six thousand and nine. 

19. Multiply eight hundred and seventy thousand six hun- 
dred and fifty-one, by three hundred and seven thousand and 
four. 

20. Multiply four hundred and sixty-two thousand six hun- 
dred and nine, by itself. 

21. Multiply eight hundred and forty-nine million, six hun- 
dred and seven thousand, three hundred and six, by nine 
hundred thousand, two hundred and four. 



22. Multiply 679534 by 9185. 

23. Multiply 86972 by 1208. 

24. Multiply 1055054 by 570. 

25. Multiply 538362 by 9258. 



26. Multiply 50406 by 8050. 

27. Multiply 523972 by 1527. 

28. Multiply 760184 by 1615. 

29. Multiply 105070 by 3145. 



CONTRACTIONS IN MULTIPLICATION. 

53. Contractions in multiplication are short methods of 
finding the product when the multiplier is a composite num- 
ber. 

58. What are contractions in mnltiplicatioD ? 
4 
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CASE I. 

* Of Gomponents or Factors. 

54. A composite number is one that may be produced by 
the multiplication of two or more numbers, which are called 
components or factors. 

Thus, 2x3=6. Hence, 6 is the composite number, and 2 
and 3 are its components or factors. 

The number, 16=8x2: here 16 is a composite number, 
and 8 and 2 are the factors. But since 4 x 4=16, we may 
also regard 4 and 4 as factors of 16. 

Again, 16=8x2, and 8=4x2=2x2x2: hence, 
16=2 X 2 X 2 X 2 : therefore, 16 has also four equal factors. 

1. What are the factors of 8? of 9? of 10? of 12? of 14? 
of 18 ? of 24 ? 

2. What are the factors of 20 ? of 21 ? of 22 ? of 26 ; of 
25? of 30? 

3. What are the factors of 36 ? of 42 ? of 44 ? of 49 ? of 
56? of 64? of 72? 

4. Let it be required to multiply 8 by the composite num- 
bcf 6, of which the factors are 2 and 3. 



(111111 

j^ (l 1 1 1 1 1 

/« (1 1 1 1 1 1 

^^^111111 

(l 1 1 1 1 1 




8 

3^ 

24 



48 

If we write 6 horizontal lines with 8 units in each, it is 
evident that the product of 8 x 6=48 will express the num- 
ber of units in all the lines. 

Let us first connect the lines in sets of two each, as at the 
right ; the number of units in each set will then be expressed 
by 8 X 2=16. But there are 3 sets ; hence, the number of 
units in all the sets is 16 x 3=48. 

54. What Is a comi)OBlte number? Is 6 a composite number ? What 
are Its components or factors ? What are the factors of the composite 
number 16 * What are the factors of the composite number 12 ? How 
do yon multiply when the multiplier is a composite number? 



Digitized 



by Google 



SIMPLE NUMBERS 51 

Again, if we divide the lines into sets of 8 each, as at the 
left, the number of units in each set will be equal to 
8x3=24, and since there are two sets, the whole number 
of units will be expressed by 24 x 2=48. 

Since the product of either two of the three factors 8, 3 and 
2, win be the same whichever be t>aken for the multiplier 
(48), and since the same principle will apply to that product 
and the other factor, as well as to any additional factor, if 
introduced, it follows that* 

The product of any number of factors vM he the same 
in whatever order they are multiplied : hence, the followmg 

Rule. — I. Separate the composite number into its f actons. 

II. Multiply the multiplicand and the partial products 
by t?ie factors, in succession, and the last product will he the 
entire product sought, 

EXAMPLES. 

1. Multiply 32t by 12. 

The factors of 12 are 2 and 6 ; they are also 3 and 4 ; or 
they are 3, 2 and 2. 

For, 2 X 6=12, 3 x 4=12, and 3 x 2 x 2=12. 



2. Multiply 6t09 by 48. 

3. Multiply 342516 by 56. 

4. Multiply 209402 by 12. 



5. Multiply 931381 by 54. 

6. Multiply 91138 by 81. 
1. Multiply 3842 by 144. 



CASE n. 

55. When the multiplier is 1, vrith any number of ci- 
phers annexed, as 10, 100, 1000, &c. 

Placing a cipher on the right of a number, is called an- 
nexing it. Annexing one cipher increases the unit of each 
place ten times : that is, it changes units into tens, tens into 
hundreds, hundreds into thousands, &c. ; and therefore in- 
creases the number ten times. 

Thus, the number 5 is increased ten times by annexing one 
cipher, which makes it 50. The annexing of two ciphers 

55. If you place one cipher on the ri^ht of a number, what effect has 
H on its value ? If you place two, what effect has it ? If you place 
three ? How much wm each increase it ? How do you multiply by 
10, 100, 1000, &c? 
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increases a number one hundred times ; the annexing of three 
ciphers, a thousand timeSf &c. : hence the following 

Rule. — Annex to the multiplicand as many ciphers as 
(here are in the muMiplier, and the number so formed toiU 
be the required product. 



EXAMPLES. 



1. Multiply 254 by 10. 

2. Multiply 648 by 100. 

3. Multiply 7987 by 1000. 

4. Multiply 9840 by 10000. 



6: Multiply 3760 by 100. 

6. Multiply 6704 by 10000. 

7. Multiply 2141 by 100. 

8. Multiply 872 by 100000. 



GASB m. 

56, When there are ciphers on the right hand of one or 
both of the factors. 

In {his case each number may be regarded as a composite 
number, of which the significant figures are one factor, and 
1, with the requisite number of cq)hers annexed, the other. 

1. Let it be required to multiply 3200 by 800. 

OPERATION. 

3200=32 X 100 ; and 800=8 x 100 ; 
Then, 3200 x 800=32 x 100 x 8 x 100 
=32x8x100x100 
=2560000. 
HenGe, we have the following 

Rule. — Omit the ciphers and multiply the signiflcani 
figures : then place as many ciphers at the right hand of 
the product as there are in both factors. 

examples. 

(1.) * (2.) (3.) 

76400 7532000 416000 

24 580 357000 



1833600 148512000000 



4. 4871000x270000. 

5. 296200x875000. 

6. 3456789x567090. 



7. 21200x70. 

8. 359260x304000. 

9. 7496430x695000. 



Digitized by V^jOOQ IC 



SIMPLE NUMBEBS. 53 

APPLICATIONS IN MULTIPUCATION. 

57. The analysis of a practical question, in Multiplication, 
requires that the multiplier be an abstract number ; and then 
the unit of the product will be the same as the unit of the 
multiplicand. 

Thus, what will 5 yards of cloth cost at 1 dollars a yard ? 

Analtsib. — Five yards of cloth will cost 5 times as much as 
I yard. Since 1 yard of cloth costs 7 dollars, 5 yards will cost 
5 times 7 dollars, which are 85 dollars. 

The cost of any number of things is equal to the price 
of a single thing multiplied by the number. 

But we have seen that the product of two numbers will be 
the same, (that is, will contain the same number of units) 
whichever be taken for the multiplicand (Art. 48). Hence, 
in practice, we may multiply the two factors together, taking 
either for the multiplier, and than assign the proper unit to 
tlie product. We generally take the least number for the 
multiplier. 

QUESTIONS FOR PRACTICE. 

1. There are ten bags of coffee, each contaming 48 pounds : 
how much coffee is there in all the bags ? 

2. There are 20 pieces of cloth, each containing 37 yards, 
and 49 other pieces, each containing 75 yards : how many 
yards of cloth are there in all the pieces ? 

3. There are 24 hours in a day, and T days in a week : 
how many hours in a week ? 

4. A merchant buys a piece of cloth containing 91 yards, 
at 3 dollars a yard : what does the piece cost him ? 

5. A farmer bought a farm containing 10 fields ; three of 
the fields contained 9 acres each ; three other of the fields 
12 acres each ; and the remainmg 4 fields each 15 acres : 
how many acres were there in the farm, and how much did- 
the whole cost at 18 dollars an acre ? 

6. Suppose a man were to travel 32 miles a day : how far 
would he travel in 365 days ? 

56. When there are ciphers on the right hand of one or both the fac- 
tors, how do you multiply ? 

57. What does the analysis of a practical qnestion reqnire? How do 
you find the cost of a single thing ? How may it be done in practice ? 
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7. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how many gallons of molasses were 
there in the parcel ? 

8. In a certain city there are 3751 houses. If each house 
on an average contains 5 persons, how many inhabitants are 
there in the city ? 

9. If a regiment of soldiers contains 1128 men, how many 
men are there in an army of 106 regiments ? 

10. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days ? 

11. If 30009 cents are paid for one man's labor on a rail- 
road for 1 year, how many cents would be paid to 814 men, 
each man receiving the same wages ? 

12. There are 320 rods in a mile ; how many rods are 
there in the distance frojn St. Louis to New Orleans, which 
is 1092 miles ? 

13. Suppose a book to contain 470 pages, 45 lines on each 
page, and 50 letters in each line : how many letters in the 
book ? 

14. Supposing a crew of 250 men to have provisions for 
30 days, allowing each man 20 ounces a day : how many 
ounces have they ? 

15. There are 350 rows of trees in a large orchard, 125 
trees in each row, and 3000 apples on each tree ; how man^ 
apples in the occhard ? 

16. What is the cost of 7585 barrels of flour at 7 dollars a 
barrel? 

17. If a railroad car goes 27 miles an hour, how far will 
it run in 3 days, running 20 hours each day ? How far would 
it run if its rate were 87 miles an hour ? 

18. If 1327 barrels of flour will feed the mhabitants of a 
city for 1 day, how many barrels will supply them for 2 
years? 

19. A regiment of men contains 10 compailies, each com- 
pany 8 platoons, and each platoon 34 men : how many men 
in the regiment ? 

20. Two persons start from the same place and travel in 
the same direction : one travels at the rate of 6 miles an 
hour, the other at the rate of 9 miles an hour. If they travel 
8 hours a day, how far will they be apart at the end of 17 
days ? How far if they travel in opposite directions ? 
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21. The Erie railroad is about 425 miles long, and cost 65 
thousand dollars a mile : what was the entire cost of con- 
struction ? 

22. A drover bought 106 oxen at 35 dollars a head ; it cost 
him 6 dollars a head to get them to market, where he sold 
them at 47 dollars ; did he make or lose, and how much ? 

23. The great Illinois Central Raibroad reaches from 
Chici^o to the mouth of the Ohio river, 815 miles : it cost 
23500 dollars a mile : what was its entire cost ? 

24. Mr. Denning's orchard is square and contains 36 trees 
in a row : each tree yields 4 barrels of apples which he sells 
for 2 dollars a barrel : how much does he get for hia crop ? 

BILLS OF PARCELS. 

58. When a person sells goods he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid ; such bills are 
called Bills cf Parcels. 

New York, Oct. 1, 1854. 
25 James Johnson^ Bought of W. Smith. 

4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at IT dolls, per firkin 

4 Boxes of raisins at 3 dolls, per box - - - 
86 Bags of coffee at 16 dolls, each ... 

14 Hogsheads of molasses at 28 dolls, each - 

Amount, dollars. 

Received the amount in full. TT. Smith 



Hartford, Nov. 1, 1854. 

26 James Hughes, Bought of W. Jones, 

27 Bags of coffee at 14 dollars per bag - - - 
18 Chests of tea at 25 dolls, per chest ... 
75 Barrels of shad at 9 dolls, per barrel 

87 Barrels of mackerel at 8 dolls, per barrel - 

67 Cheeses at 2 dolls, each 

59 Hogsheads of molasses at 29 dolls, per h ogshead, 

Amount, dollars. 

Received the amount in full, for W. Jones, 

per James Cro^. 

58. What are bills of parcels ? 
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DIVISION. 

59. 1. How many I's are there in 1 ? How many in 2 ? 
In 3? In 4? In 5? 

2. How many 2's are there in 2 ? 2 in 2 how many times ? 
2 in 4 how many times ? 2 in 6 how many times ? In 8 ? 

3. How many 3's in 6 ? 3 in 6 how many times ? 3 in 
9? 3 in 12? 3 in 15? 3 in 18? 







DIVISION TABLK 






1 in 1 


1 time 


6 in 5 


1 time 


9 in 


9 


1 time 


1 in 2 


2 times 


5 in 10 


2 times 


9 in 


18 


2 times 


1 in 3 


3 times 


6 in 15 


3 times 


9 in 


27 


3 times 


1 in 4 


4 times 


5 in 20 


4 times 


9 in 


86 


4 times 


1 in 5 


5 times 


5 in 25 


5 times 


9 in 


45 


5 times 


1 An 6 


6 times 


6 in 30 


6 times 


9 in 


54 


6 times 


1 in 7 


7 times 


6 in 85 


7 times 


9 in 


63 


7 times 


1 in 8 


8 times 


5 in 40 


8 times 


9 in 


72 


8 times 


1 in 9 


9 times 


5 in 45 


9 times 


9 in 


81 


9 times 


2 in 2 


1 time 


6 in 6 


1 time 


10 in 


10 


1 time 


2 in 4 


2 times 


6 in 12 


2 times 


10 in 


20 


2 times 


2 in 6 


3 times 


6 in 18 


8 times 


10 in 


80 


8 times 


2 in 8 


4 times 


6 in 24 


4 times 


10 in 


40 


4 times 


2 in 10 


5 times 


6 in 30 


5 times 


10 in 


50 


5 times 


2 in 12 


6 times 


6 in 86 


6 times 


10 in 


60 


6 times 


2 in 14 


7 times 


6 in 42 


7 times 


10 in 


70 


7 times 


2 in 16 


8 times 


6in 48 


8 times 


10 in 


80 


8 times 


2 in 18 


9 times 


6 in 54 


9 times 


10 in 


90 


9 tiipes 


3 in 3 


1 time 


7 in 7 


1 time 


11 in 


11 


1 time 


3in 6 


2 times 


7 in 14 


2 times 


11 in 


22 


2 times 


Sin 9 


3 times 


7 in 21 


3 times 


11 in 


83 


3 times 


3 in 12 


4 times 


7 in 28 


4 times 


11 in 


44 


4 times 


8 in 15 


6 times 


7 in 35 


5 times 


11 in 


55 


5 times 


3 in 18 


6 times 


7 in 42 


6 times 


11 in 


66 


6 times 


3 in 21 


7 times 


7 in 49 


7 times 


11 in 


77 


7 times 


3 in 24 


8 times 


7 in 66 


8 times 


11 in 


88 


8 times 


3 in 27 


9 times 


7in63 


9 times 


11 in 


99 


9 times 


4 in 4 


1 time 


8 in 8 


1 time 


12 in 


12 


1 time 


4in 8 


2 times 


8 in 16 


2 times 


12 in 


24 


2 times 


4 in 12 


3 times 


8 in 24 


3 times 


12 in 


36 


8 times 


4 in 16 


4 times 


8 in 32 


4 times 


12 in 


48 


4 times 


4 in 20 


6 times 


8in40 


5 times 


12 in 


60 


5 times 


4in 24 


6 times 


8 in 48 


6 times 


12 in 


72 


6 times 


4 in 28 


7 times 


8 in 56 


7 times 


12 in 


84 


7 times 


4 in 32 


8 times 


8 in 64 


8 times 


12 in 


96 


8 times 


4 in 86 


9 times 


8 in 72 


9 times 


12 in 


108 


9 times 
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QUESTIONS. 

1. If 12 apples be equally divided among i boys, how 
many will each have ? 

AKAiiTsis. — Since 12 apples are to be divided equally among 
4 boj8» one boy will have as many apples as 4 is contained times 
in 12, which is 3. 

2. If 24 peaches be equally divided among 6 boys, how 
many will each hav6 ? How many tunes is 6 contained in 
24? 

3. A man has 32 miles to walk, and can travel 4 miles an 
hour, how many hours will it take him ? 

4. How many yards of cloth, at 3 dollars a yard, can you 
buy for 24 dollars ? 

AKATiYSis. — Since the cloth is 3 dollars a yard, you can buy as 
many yards as 3 is contained times in 24, which is 8 : therefore, 
you can buy 8 yards. 

5. How many oranges at 6 cents apiece can you buy for 
42 cents? 

6. How many pine-apples at 12 cents apiece can you buy 
for 132 cents ? 

T. A farmer pays 28 dollars fpr T sheep : how much is 
that apiece ? 

Analysis. — Since 7 sheep cost 28 dollars, one sheep will cost as 
many dollars as 7 is contained times in 28, which is 4 ; therefore, 
each sheep will cost 4 dollars. 

8. K 12 yards of muslin cost 96 cents, how much does 
1 yard cost ? 

9. How many lead pencils could you buy for 42 cents, if 
they cost 6 cents apiece ? • 

10. How many oranges could you buy for 12 cents, if they 
cost 6 cents apiece ? 

11. A trader wishes to pack 64 hats in boxes, and can put 
but 8 hats in a box : how many boxes does he want ? 

12. If a man can build T rods of fence in a day, how long 
will it take him to build 77 rods ? 

13. If a man pays 56 dollars for seven yards of cloth, how 
much is that a yard ? 
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14. Twelre men receire 108 dollars for doing a piece of 
work : how much does each one receive ? 

15. A merchant has 144 ddlars with which he is going to 
buy cloth at 12 dollars a yard ; how many yards can he pur- 
chase? 

16. James is to learn forty-two verses of Scripture in a 
week : how many mnst he learn each day ? 

17. How many times is 4 contained in 50, and how many 
over? 



OFERiLTlOV. 



8 g 
2) 86 



PRINCIPLES AND EXAMPLES. 

60. 1. Let it be required to divide 86 by 2. 

Set down the number to be divided and write 
the (Jther number on the left, drawing a curved 
line between them. Now there are 8 tens and 
6 units to be divided by 2. We sav, 2 in 8, 4 
times, which being tens, we write it in the tens' 
place. We then say, 2 in 6, 8 times, which 
being units, are written in the units' place. 
The result, which is called a quotient, is there- 
fore, 4 tens and 8 units, or 43. 

2, Let it be required to divide 129 by 3. 

Analtbis.— We say, 8 in 7, 2 times and 1 over. 
Set down the 2, which are hundreds, under the 7. 
But of the 7 hundreds there is 1 hundred, or 10 tens, 
not yet divided. We put the 10 tens with the 2 
tens, making 12 tens, and then say, 8 in 12, 4 times, and write the 
4 of the quotient in the tens' place ; then say, 8 in 9, 8 times. 
The quotlMit, th^efore. Is 248. 

3. Let it be required to divide 466 by 8. 

Analtsib.— We first divide the 46 tens 
by 8. giving a quotient of 6 tens, and 6 tens 
over. These 6 tens are equal to 60 units, 
to which we add the 6 in the units' place. 
We then say, 8 In 66, 8 times and 2 over ; 
henoe, the quotient Is 58, and 2 over, which 
we call a remainder. This remainder is 
written after the last quotient figure, and 
the 8 pllu^ed under it ; the quotient is read, 
58 and 2 divided by 8 



43 qnotie't. 



OFERATION. 

3)729 
243 



OFBRATIOK. 

8)466 

58-2 remain. 



58} quoti^t 



90. JSx. I.—When yon divide 8 tens hy 2, ts the unit of the quotient 
tens or units ? When 6 units are divided by 2, what is the unit ? 
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ANAiiTBifi. — In the first ezamfde 80 is divided into 2 equal yits, 
and the quotient 43 is one of the parts. If one of the equal parts 
be multiplied by the number of parts 3, the product will be 86, the 
number divided. 

In the third example 466 is divided into 8 equal parts, and two 
units remain that are not divided. If one of the equal parts 58, 
be multiplied by the number of parts, 8, and the remamder 2 be. 
added to the product, the result will be equal to 466, the number^ 
divided. '^ ' ^ 

61. Division is the operation of dividing a number into 
two equal parts ; or, of finding Imo many times one number 
contains another. 

The first number, or number bj which we divide, is called 
the divisor. 

The second number, or number to be divided, is called the 
dividend. 

The third number, or result, is called the quotient 

The quotient shows how many times the dividend contains 
the divisor. 

If anything is left after division, it is called a remainder. 

62- There are three parts in every division, and sometimes 
four : 1st, the dividend ; 2d, the divisor ; 3d, the quotient ; 
and 4th, the remainder. 

There are three signs nsed to denote division ; they are tlio 
following : 

18-r4 expresses that 18 is to be divided by 4. 
^ expresses that 18 is to be divided by 4. 
4)18 expresses that 18 is to be divided by 4. 
When the last sign is nsed, if the divisor does not exceed 
12, we draw a line beneath, and set the quotient under it. If 
the divisor exceeds 12, we draw a curved line on the right of 
the dividend, and set the quotient at the right. 

2.— When the seven hundreds arc divided by 3, what is the unit of 
the quotient? To how many tens is the undivided hundred equal* 
When the 12 tens are divided by 3, what i« the unit of the quotient f . 
Wlitm the 9 units arc divided by 3, what is the quotient ? 

3.— How i8 the division of the remainder expressed? Read the 
quotient. If there be a remainder after division, how must it be written ? 

61. What is division ? What is the number to be divided called ? 
What is the number called by which we di\ide? What is the answer 
called ? What is the number called which is left ? 

62. How many parts are there in division? Name them. How 
many signs are there in division ? Hake and name them ? 
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SHORT DIVISION. 

G3« Short Division is the o))eration of dividiDg when the 
work is performed mentally, and the results only written 
down. It is limited to the oases in which the divisors do not 
exceed 12. 

- Let it be required to divide 30456 by 8. 



Ahalysib — We first say, 8 in 3 we cannot Then, 
8 in 80. 3 times and 6 over : then 8 in 64, 8 times ; 
then 8 in 5, times; then, 8 in 66. 7 times: hence. 



•FERATTON. 

8 )30456 
3801 



Rule I. — Write the divisor on the left of the dividend, 
Beginning at the left, divide each figure of the dividend by 
the divisor^ and set each quotient figure under its dividend. 

II. — If there is a reniaindei\ after any division, annex to it 
the next figure of the dividend, and divide as before. 

III. If any dividend is less than the divisor, write Ofor the 
quotient figure and annex the next figure of the dividend, for 
a new dividend, 

IV. If there is a remainder, after dividing the lastfigm^e, 
set the divisor under it, and annex the result to the quotient. 

Proof. — Multiply the divisor by the quotient, and to the 
product add the remainder, when there is one ; if the work 
IS right the result will be equal to the dividend. 



EXAMPLES. 



Ans. 



(1.) 
3)9369 

3123 



Proof 9369 



(2.) 
4)T3684 

18421 
4 

T3684 



5. 

6. 

7 

8. 

9. 
10. 
11. 
12. 



Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 



86434 by 2. 
416710 by 4. 
64140 by 5. 
278943 by 6. 
95040522 by a 
75890496 by 8. 
6794108 by 3. 
21090431 by 9. 



(3.) 
5)673420 

134684 

5 

673420 

13. Divide 
14 Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 

19. Divide 
20 Divide 



(4) 
6)825467 

1375771 
6_ 

825467 

2345678964 by 6. 
570196382 by 12. 
67897634 by 9. 
76436298 by 12. 
674189904 by 9 
1404967214byll. 
27478041 by 10 
167484329 by 12. 
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21. A man sold hifi farm for 6756 dollars, luid divided the 
amount equally between his wife and 5 children : how much 
did each receive ? \^ 

22. There are 576 persons in a^train of 12 cars : how 
many are there in each car ? 

23. If a township of land containing 2304 acres be equally 
divided among 8 persons, how many acres will each have ? 

24. If it t£^es 5 bushels of wheat to make a barral of flour, 
how many barrels can be made from 65890 bushels ? 

25. Twelve things make a dozen : how many dozens are 
there in 2167284 ? 

26. Eleven persons are all of the same age, and the sum 
of their ages is 968 years : what is the age of each ? 

27. How many barrels of flour at 7 dollars a barrel can be 
bought for 609463 dollars ? 

28. An estate worth 2943 dollars, is to be divided equally 
among a father, mother, 3 daughters and 4 sons : what is 
the portion of each ? 

29. A county contains 207360 acres of land lying in 9 town- 
ships of equal extent : how many acres in a township ? 

30. If 11 cities contain an equal number of inhabitants, 
and the whole number is equal to 3800247 : how many will 
there be in each ? 

EQUAL PARTS OF NUMBERS. 

64. 1. If any number or thing be divided into two equal 
parts, one of the parts is called one-half: one half of a smgle 
thing is written thus ; \. 

2. If any number is divided into three equal parts, one of 
the parts is called one4hird, which is written thus ; J ; two 
of the parts are called two4hirds: which are written thus ; |. 

3. If any number is divided into four equal parts, one of 
the parts is called one-fourth, which is written thus ; J ; two 
of the parts are called two-fourths, and are written thus ; \ ; 
three of them are called three-fourths, and written | ; and 
similar names are given to the equal parts into which any 
number may be divided. 

63. What Is short division ? How is it generally performed ? Give 
the rule ? How do you prove short division ? 
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i. If a number is divided into fire equal parts, what is one 
of the parts called ? Two of them ? Three of them ? Four 
of them ? 

5. If a number is divided into T equal parts, what is one 
of the parts called ? What is one of the parts called when 
it is divided into 8 equal parts ? When it is divided into 9 
equal parts ? When it is divided into 10 ? When it is divided 
into 11 ? When it is divided into 12 ? 

6. What is one-half of 2? of 4? of 6? of 8? of 10? of 12? 
of 14? of 16? of 18? 

1 What is two-thirds of 3? 

Analysis — ^Two-thirds of three are two times one third of 
three. One-third of three is 1 , therefore, two-thirds of three are 
two times 1, or 2. 

Let every question he analyzed in the same manner. 

What is one-third of 6 ? 2 thirds of 6 ? One-third of 9 ? 
2 thirds of 9 ? One-third of 12 ? two-thirds of 12 ? 

8. What is one-fourth of 4? 2 fourths of 4? 3 fourths of 4? 
What is one-fourth of 8 ? 2 fourths of 8 ? 3 fourths of 8 ? What 
is one-fourth ofl2 ? 2 fourths of 12 ? 3 fourths of 12 ? One- 
fourth of 1 6 ? 2 fourths of 16 ? 3 fourths ? 

9. What is one-seventh of 7 ? What is 2 sevenths of 7 ? 5 
sevenths ? 6 sevenths ? What is one-seventh of 14 ? 3 sev- 
enths ? 5 sevenths ? 6 sevenths ? What is one-seventh of 21 ? 
of 28 ? of 36 ? 

10. What is one-eighth of 8? of 16? of 24? of 32? of 
40? of 56? 

11. What is one-ninth of 9 ? 2 ninths? 7 ninths? 6 ninths ? 
5 ninths? 4 ninths? What is one-nmth of 18? of 27? of 
54? of 72? of 90? of 108? 

12. How many halves of 1 are there in 2 ? 

Analysis — There are twice as many halves in 2 as there are 
in 1. There are two halves in 1 ; therefore, there are 2 times 2 
halves in 2, or 4 halves. 

13. How many halves of 1 are there in 3 ? In 4 ? In 5 ?• 
In 6? In 8? In 10? In 12? 

14. How many thirds are there in 1 ? How many thirds 
of 1 in 2? In 3? In 4? In 5? In 6? In 9? In 12? 

15. How many fourths are there in 1 ? How many fourths 
of 1 in 2? In 4? In 6? In 10? In 12? 
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16. How many fifths are there in 1 ? How many fifths of 

1 are there in 2? In 3? In 6? In 1? In 11? In 12? 

IT. How many sixths are there in 2 and one-sixth ? ^ In 3 
and 4 sixths ? In 5 and 2 sixths ? In 8 and 5 sixths ? 

18. How many sevenths of 1 are there in 2 ? In 4 and 3 
sevenths how many ? How many in 5 and 5 sevenths ? In 
5 and 6 sevenths ? 

19. How many eighths of 1 are there in 2 ? How many 
in 2 and 3 eighths ? In 2 and 5 eighths ? In 2 and 7 eighths? 
In 37 In 3 and 4 eighths? In 9? In 9 and 5 eighths ? In 

10 ? In 10 and T eighths ? 

20. How many twelfths of 1 are there in 2 ? In 2 and 4 
twelfths how many ? How many in 4 and 9 twelfths ? How 
many in 5 and 10 twelfths ? In 6 and 9 twelfths ? In 10 and 

11 twelfths ? 

21. What is the product of 12 multiplied by 3 and one 
half, (which is written 3^) ? 

Analysis.— Twelve is to be taken 8 and one-half times (Art 
45). Twelve taken i times is 6 ; and 12 taken three times is 86 : 
therefore, 12 taken 8i times is 42. 

22. What is the product of 10 multiplied by 6 J ? 

23. What is the product of 12 multiplied by 3| ? 

24. What is the product of 8 multiplied by 4 J ? 

25. What will 9 barrels of sugar cost at 2§ dollars a 
barrel ? 

Analysis. — ^Nine barrels of sugar will cost nine times as 
much as 1 barrel. If one barrel of sn^ar costs 2| dollars, 9 
barrels will cost 9 times 2| dollars, which are 24 dollars. For, 

2 thirds taken 9 times gives 18 thirds, which are equal to 6 ; then 
9 times 2 are 18, and 6 added gives 24 dollars. 

26. What will 6 yards of cloth cost at 5§ dollars a yard ? 

27. What will 12 sheep cost at 4 J dollars apiece ? 

28. What will 10 yards of calico cost at 9f cents a yard ? 

29. What will 8 yards of broadcloth cost at 1§ dollars 
a yard ? 

30. What will 9 tons of hay cost at 9| dollars a ton ? 
, 31. How many times is 2^ contained in 10 ? 

ANAliYSis.— Two and one-half is equal to 6 iMdves ; and 10 is 
equal to 20 halves ; then 5 halves is contained in 20 halves 4 
times: hence. 
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In aU similar questions change the divisor and dividend 
to the same fradiorwl unit, (Art. 144). 

32. How many yards of cloth, at 3J dollars a yard, can 
you buy for 14 dollars ? how many for 21 dollars ? 

33. If oranges are 3^ cents apiece, how many can you buy 
for 20 cents ? 

34. If 1 yard of ribbon costs 2J cents, how many yards 
can you buy for 12 cents ? 

35. If 1 yard oi broadcloth costs 3§ dollars, how many 
yards can be bought for 33 dollars ? 

36. If 1 pound of sugar costs 4| cents, how many pounds 
can be bought fwr 36 cents ? 

37. How mimy times is b\ contained in 44 ? 

38. How many times is 2§ contained in 24 ? 

39. How many lenums, at 2) cents apiece, can you buy 
for 32 cents ? 

40. How many yard^ of ribbon, at If cents a yard, can 
you buy for 12 cents ? 

LONG MVISION. 

65. Long Division is the operation of finding the quotient 
of one number divided by another, and embraces the case of 
Short Division, treated in Art. 63. 

1. Let it be required to divide 7059 by 13. 

Analysis. — The divisor, 13, is not operation. 

contained in 7 thousands; therefore, .^ . ^ 

there a/re no thoueande in the quotient. S 'g ca ^' 'H od -S 

We then consider the to be annex- g§ ^ § *3 § g '3 

ed to the 7, making 70 hnndiedB, and H M H P K E-< t^ 

eaU this a partkl dmdend. 13)T 5 9(543 

The divisor, 18, is contained in 70 6 5 
hundreds, 6 hundreds times and some- — t-t- 
thing over. To find how much over, ^ ^ 
multiply 18 by 6 hundreds and subtract 5 2 
the product 65 from 70, 'and there will g g 
remain 6 hundreds, to which bring « ^ 
down the 6 tens and consider the 55 *^ ^ 
tens a new partial dividend. 
n 

66. What is lonfc division ? Does it embrace the case of short divi- 
sion? What is a partial dividend? 
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Then, 13 is contained in r>5 tens, 4 tens times and sometliing 
over. Mtdtiply 13 by 4 tens and subtract the product, 52, from 
55, and to the remainder 3 tens brijog down the 9 units, and con- 
sider the 39 units a new partial dmdmd. 

Then, 13 is contained in 39, 3 times. Multiply 18 by 3, and 
subtract the product 39 from 39, and we find that nothing remains. 

G6. Proof. — ^Each product that has arisen from multiply- 
ing the divisor by a figure of the quotient, is a partial product, 
and the sum of these products is the product of the divisor 
and quotient (Art. 51, Note). Each product has been taken, 
separately, from the dividend, and nothing remains. But, 
taking each product away in succession, leaves the same re- 
mainder as would be left if their sum were taken away at 
once. Hence, the number 543, when multiplied by the 
divisor, gives a product equal to the dividend : therefore, 543 
is the quotient (Art. 61) : hence, to prove division, 

Multiply the divisor by the quotient and add in the remain^ 
der, if any. If the ivork is right, the result wiU he the same 
as the dividend. 

G7. Let it be required to divide 2T56 by 26. 

We first say, 26 in 27 once, and place 1 in operatiok. 

the quotient. Multiplying by 1, subtracting, 26)2t56(106 

and bringing down the 5, we have 16 for the 26 

first partial dividend. We then say, 26 in 15, 

times, and place the in the quotient. We 156 

then bring down the 6; and find that the divisor 156 

is contained in 156, 6 times. 

If any one of the partial dividends is less than the divisor, write 
for the quotient figure, and then bring down the next figure, 
forming a new partial dividend. 

Hence, for Long Division, we have the following 

Rule. — ^I. Write the divisor on the left of the dividend, 

II. Note the fewest figures of the dividend, at the left, 
thai vnU contain the divisor, and set the quotient figure at 
the right. 



66. What is a partial product ? What is the sum mt all the partial 
products equal to? How do you prove division ? 

07. What do you do if any partial dividend is less than the divisor f 
What is the rule for long division ? 
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III. Multiply the divisor by the quotient figure, subtract 
the product from the first partial dividend, and to the re- 
mainder annex the next fi^gure of the dividend, forming a 
second partial dividend, 

lY. Find in the same munner the second and succeeding 
figures of the quotient, tiU all the figures of the dividend 
are brought doum. 

Note 1. — There are five operations in Long Division, let To 
write dovm the numbers : 2d. Divide, or find how many times : 
3d. Multiply : 4th. Subtract : 5th. Bring down, to form the partial 
dividends. 

2. The product of a quotient figure by the divisor must never 
be larger than the corresponding partial dividend : if it is, the 
quotient figure is too large and must be diminished. 

3. When any one of tm? remainders is greater than the divisor, 
the quotient figure is too small and must he increased. 

4. The xmit of any quotient figure is the same as that of the 
partial dividend from which it is obtained. The pupil should 
always name the unit of every quotient figure. 



EXAMPLES. 



1. Divide 75 14 by 54. 

OPERATION. 

54)t574a40 
54 
211 
216 



212 Remainder. 



PROOF. 

140 Quotient. 
54 Divisor. 

"560 
TOO 



14 

CO" 

14 Hemainder. 


7560 

14 Remainder. 
7574 Dividend. 


2. Divide 67289 by 261. 




OPERATION. 

161)61289(257 
522 
1508 
1305 
2039 ' 


PROOF. 

261 Divisor. 

257 Quotient. 
1827 
1305 
522 


1827 


212 Remainder. 



67289 Dividend. 
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SIMPLE NUMBEBS. 



67 



3. Divide 119836687 by 39407. 

OPERATION. 

39407)119836687(3041 
118221 

161568 
157628 

39407 . 

39407 



PEOOP. 

39407 Divisor. 
3041 Quotient. 



4. Divide 7210473 by 37. 

5. Divide 147735 by 45. 

6. Divide 937387 by 54. 

7. Divide 145260 by 108 

8. Divide 791*65238 by 238. 



39407 
157628 
118221 

119836687 Dividend. 

9. Divide 62015735 by 78. 

10. Divide 14420946 by 74. 

11. Divide 295470 by 90. 

12. Divide 1874774 by 162. 

13. Divide 435780 by 216. 



14. Divide 203812983 by 5049. 

15. Divide 20195411808 by 3012. 

16. Divide 74855092410 by 949998. 

17. Divide 47254149 by 4674. 

18. Divide 119184669 by 38473. 

19. Divide 280208122081 by 912314. 

20. Divide 293839455936 by 8405. 

21. Divide 4637064283 by 57606. 

22. Divide 352107193214 by 210472. 

23. Divide 558001172606176724 by 2708630426. 

24. Divide 1714347149347 by 57143. 

25. Divide 6754371495671594 by 678957 

26. Divide 71900715708 by 37149. ^ 

27. Divide 571943007145 by 37149. 

28. Divide 671493471549375 by 47143. 

29. Divide 571943007645 by 37149. 

30. Divide 171493715947143 by 57007. 

31. Divide 121932631112635269 by 987654321. 

Notes. — ^1. How many operations are there in lonjj division ? Name 
them. 

2. If a partial product is greater than the partial dividend, what does 
it indicate ? What do you do ? 

3. What do you do when any one of the remainders is greater than 
the cUvifior ? 

4. What is the unit of any figure of the quotient ? When the divisor 
is contained in simple units, what will be the unit of the quotient figure ? 
When it is contained in tens, what will be the unit of the quotient 
figure ? When it is contained in hundreds ? In thovnands ? 
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68 LONG DIVISION. 

G8. PRINCIPLES RESULTING FROM DIVISION. 

Notes. — Ist. Wlien the diyisor is 1, the quotient will be equal 
to the diyidend. 

2d, When the divisor is equal to the dividend, the quotient 
wiU be 1. 

Sd. When the divisor is less than the dividend, the quotient 
will be greater than 1. The quotient will be as many times 
greater than 1, as the dividend is times greater than the divisor. 

4«A. When the divisor is greater than the dividend, the quotient 
will be less than 1. The quotient will be such a part of 1, as 
the dividend is of the divisor. 

PROOF OF MULTIPLICATION. 

69. Division is the reverse of multiplication, and they 
prove each other. The dividend, in division, corresponds to 
the product in mnltiplication, and the divisor and quotient to 
the multiplicand and multiplier, which are factors of the pro- 
duct: hence, 

jy* the product of tvx) numbers be divided by the muUipli' 
caridy the quotient vnU be the multiplier ; or, if it be divided 
by the multiplier, the quotient vnU be the multiplicand. 



EXAMPLES. 




36t9 MultipUcand 


3679;i203033(327 


327 MultipUer. 


11037 


25763 


9933 


7358 


7358 


11037 


25753 


1203033 Product. 


25753 



2. The multiplicand is 61835720, and the product 
81G2315040 : what is the multiplier ? 

3. The multiplier is 270000 ; now if the product be 
1315170000000, what will be the multipUcand? 

4. The product is 68959488, the multipUer 96 : what is 
the multiplicand ? 

5. The multiplier is 1440, the product 10264849920: 
what is the multiplicand ? 

6. The product is 6242102428164, the multiplicand 
6795634 : what is the multiplier? 
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CONTRACTIONS IN MULTIPLICATION. 

70. To multiply by 25. 

1. Multiply 275 by 25. 

Analysis. — ^If we annex two ciplicrs to the mul- opbration. 

tiplicand, we multiply it by 100 (Art. 55): this 4)27500 

product is 4 tinws too great ; for the multiplier is ^q^, 

but one-fourth of 100 ; hencje, to multiply by 25, "^ * ^ 

Annex two ciphers to the mxdtiplicand and divide the 
resuU by 4. 



EXAMPLES. 



1. Multiply 127 by 25. 

2. Multiply 4269 by 25 



3. Multiply 87504 by 25. 

4. Multiply 7^04963 by 25. 

71. To muUiply by 12J 
1. Multiply 326 by 12^. 

Analysis. — Since 13i is oiie-eighth of 100, opkration. 

Annex ttoo ciphers to the multiplicand and di- 8)32600 

tide the result by 8. am^ 



3. Multiply 4740 by 12J. 

4. Multiply 70424 by 12^. 



EXAMPLES. 

1. Multiply 284 by 12^. 

2. Multiply 376 by 12|. 

72. To multiply by ZZ\ 
1. Multiply 075 by 33|. 

Analysis. — Annexing two ciphers to the mul- operation. 
' ^^^: bu 



tiplicand, multiplies it by 100: but the multiplier 3)67500 
is but one-third of 100 : hence, 
Annex two ciphers and divide the result by 3. 



22500 



examples. 



1. Multiply 889626 by 33i. 

2. Multiply 740362 by 33i. 



3. Multiply 5337756 by 33i. 

4. Multiply 2221086 by 33i. 



68. When the divisor is 1, what is the quotient? When the divisor 
is equal to the dividend, what ia the quotient ? When the divisor is less 
than the dividend, how does the quotient compare with 1 ? When the di- 
visor is greater than the dividend, how does the quotient compare with 1 f 

69. ifa product be divided by one of the factors, what is the quotient f 
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70 CONTBACTIONS IN MULTIPLICATION. 

Ti. To muUiply by 125. 
1. Multiply 375 by 125. 

Analtbib. — ^Annexing three dpUers to the mul- operatiok. 

tiplicand, multiplies it bj 1000: but 126 is but 8)375000 
OM-^hth of one thousand : hence, .^^»-- 

Annex three ciphers and divide the reauU by 8. 4doid 

EXAMPLES. 

1. Multiply 29682 by 125. 3. Multiply 970406 by 125. 

2. Multiply 8796704 by 125. 4. Multiply 704294 by 125. 

74. By reversing the last four processea^ we have the four 
following rules : 

1. To divide any number by 25 ; 

Multiply the number by 4, and divide the product by 100. 

2. To divide any number by 12 J. 

Multiply the number by 8, and divide the product by 100. 

8. To divide any number by 33^ : 

Multiply the number by 3, and divide the product by 100. 

4. To divide any number by 125 : 

MuUiply by 8, and divide the product by 1000. 



EXAMPLES. 



1. Divide 3175 by 25. 

2. Divide 106725 by 25. 
8. Divide 2187600 by 25. 

4. Divide 2426225 by 25. 

5. Divide 1762405 by 25. 

6. Divide 4075 by 12J. 

7. Divide 3550 by 12l. ' 

8. Divide 59262| by 12 J. 



9. Divide 880300 by 12J. 

10. Divide 22500 by SSJ. 

11. Divide 654200 by 33i. 

12. Divide 7925200 by 33i. 

13. Divide 4036200 by 33|. 
14 Divide 93750 by 125. 

15. Divide 3007875 by 125. 

16. Divide 6758625 by 125. 



70. What Ib the rule for multiplying by 25 ? 

71. What is the rule for multiplying by 12» ? 
73. What is the rule for multiplying: by 88f ? 
7S. What is the rule for multiplying by 125f 
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CONTRACTIONS IN DIVISION. 

73. Contractions in Division are short methods of finding 
the quotient, when the divisors are composite numbers. 

CASE I. : 

76. When the divisor is a composite number. 

1. Let it be requured to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3. 

AKAiiYESS.— Let the 1407 dollars 

be first divided into 7 equal piles. oPBiUTloir. 

Each pile will contain 201 dollars. 7)1407 

Let each pile be now divided into 8 oTSTTT i x a* x 

equal parts. Bach part wUl c(mtain ^)f^ ^^^ quotient. 

67 doIUrs, and the number of parts 67 qaotient soufrht. 

will be 21 : hence the foUowing ^ "^ 

Rule. — Divide the dividend by one of the factors (f the 
divisor ; then divide the, qyottent, thus arising, by a second 
factor, and so on, till every factor has been used as a divisor: 
the last quotient will be the answer. 

EXAMPLES. 

Divide the following numbers by the factors ; 



1. 1260 by 12=3x4. 

2. 18576 by 48=4 x 12. 

3. 9676 by 72=9x8. 

4. 19296 by 96=12x8. 



5. 56728by4x9x4=rl44. 

6. 92880by2x2x3x2x2 

7. 67888 by4x 2x2x2. 

8. 154368 by 3 X 2 X 2. 



Note. — It often happens that there are remainders alter some 
of the divisions llow are we to find the true remainder ? 



74.— 1. What is the rule for dividing by 25 ? 
2. What is the rule for dividing by 121 f 
a What is the rule for dividing by 88i ? 
4. What is the rule for dividing by 125 f 
75. What are contractions in divisfon ? What "iB a composite num- 
ber? 

70. What is the rule for division when tiie divisor is a oompoaite 
oomber? 
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73 CONTRACTIONS. 

77. Let it be required to divide 151 grapes into 16 eqaal 
parts. 



4x4=16 J4)^ . 3 first remainder 

' 4o. . . . 3x4=12 
3 

15 true rem. Jns, iS^. 
Note. — The factors oi the divisor 16, are 4 and 4. 

ANALTSia— If 751 giKpes be divided by 4, th^e will be 1«7 
bunches, each containing 4 grapes, and 3 grapes over. The nnit 
of 187 is one hunch ; that is, a unit 4 tiine$ as great as 1 grape. 

If we divido 187 bunches by 4, we shaU have 46 piles^each 
containing 4 bunches, and 3 bunches over: here, again, the unit 
of the quotient is 4 times as gieat as the unit of the dividend. 

If. now we wish to find the number of giapes not included in 
the 46 piles, we have 8 bunches with 4 giapes in a bunch, and 
3 grapes besides : hence, 4 x 3 = 12 grapes ; and adding 3 
grapes, wo have a remainder, 16 grapes ; therefore, to find the 
remainder, in units of the g^ven dividend : 

I. Multiply the last remainder by the last divieor hvt one, 
and add in the preceding remainder: 

II. Multiply this result by the next preceamg divisor, 
and add in the remainder, and so on, till you reach the 
unit of the dividend. 

EXAMPLES. 

1. Let it be required to divide 43T20 by 45. 
3)43720 



4f.=3 X 5 X 3 



5)14573 . l = lstrem. 1 x 5+3=8. • 
3) 2914 . 3=2drem. 8x3 + 1=25 
971 . l=3d rem. 25 true rem. 

Divide the following nnmbers by the factors, for the divisors : 



2. 956789 by 7x8=56. 

3. 4870029 by 8x9=72. 

4. 614201 by 10x11=110. 

5. 446767 by 12x12=144. 



6. 1913578 by 7x2x3=42. 

7. 146187 by 3x5x7 = 105. 

8. 26964 by 5x2x11=110. 

9. 93696 by 3x7x11-231. 



It. Qive the rule for the remainder. 
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IN DIVISION* 78 

CASE II. 

78. When the Divisor is 10, 100, 1000, dbc. 

Analysis.— Since any number is made up of units, tens, hun- 
dreds, &c. (Art. 28), the number of tens in any dividend wiH 
denote how many times it contains 1 ten, and the units will be the 
remainder. The hundreds will denote how many times the divi- 
dend contains 1 hundred, and the tens and units will be the remain- 
der ; and similarly, when the divisor is 1000, 10000, &c. ; hence. 

Rule.— Cut off from the right hand as many figures as 
there are ciphers in the divisor — the figures at the left vnll be 
(he quotient, and those at the right, the remainder. 



EXAMPLES. 



1. Divide 49T63 by 10. 

2. Divide t641200 by 100. 



3. Divide 496321 by 1000. 

4. Divide 649T8 by 10000. 



CASE III. 

79. When there are ciphers on the right of the divisor. 

I. Let it be required to divide 67389 by 700. 

Analysis.— -We may regard the operation. 

divisor as a composite number, of 1|00)6t3l89 
which the factors are 7 and 100. — jr^ — - 

We first divide by 100 by striking 90 . . 1 remains, 

off the 89, and then find that 7 is 189 trae remain, 

contained in the r^naining figures, ^^^ 96^^^ 

96 times, with a remainder of 1 ; • Too* 

this remainder we multiply by 100, and then add 89, forming the 
true remainder 189 : to the quotient 96, we annex 189 dividtS by 
700^ for the entire quotient : hence, the following 

Rule I. — Cut off the ciphers by a line, and cut off the 
same number of figures from the right of the dividend, 

II. Divide the remaining figures of the dividend by the 
remainvng figures of the divisor, and annex to the remainder, 
if there be one, the figures cut off from the dividend : this wiU 
form the true remainder 

EXAMPLES. 

1. Divide 8U9632 by 31000. 

78. How do you divide when the divisor is 1 with ciphers annexed? 
Give the reason of the rule. 

79. How do you divide when there are ciphers on the right of the 
divisor ? How do you form the true remainder ? 
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74 APPLICATIONS. 

^ 311000)87491632(236 

U 



Am. 236HgSi 



6. 6714364900 by 36600. 

6. 18490700 by 73000. 

7. 70807149 by 31500. 



222 

17 

Divide the following numbers : 

2. 986327 by 210000. 

3. 876000 by 6000. 

4. 36699503 by 400700. 

APPLICATIONS. 

80. Abstractly, the object of division is to find from two 
given numbers a third, which, multiplied by the first, will 
produce the second. Practically, it has three objects : 

1. Knowing the number of things and their entire cost, to 
find the price of a single thing : 

2. Knowing the entire cost of a number of things and the 
price of a single thing, to find the number of things : 

3. To divide any number of things into a given number of 
equal parts. 

For these cases, we have from the previous principles 
(page 67), Ithe following 

RULEa 

I. Divide the entire cost by the number of <he things : 
the quotient unU be the price of a single thing, ^ 

II. Divide the entire cost by the price of a single thina : 
the quotient unU be the number of things, 

III. Divide the whole number of things by the number of 
parts into which they are to be divided : the q'^otieni unll 
be the number in each part. 

QUESTIONS INVOLVING THE PREVIOUS RULES. 

1. Mr. Jones died, leaving an estate worth 4600 dollars, to 
be divided equally between 3 daughters and 2 sons : what 
was the share of each ? 

80. What is the object of division, abstractly ? How many objects has 
it, practicaUy ? Name the thred objects. Give the rules for the throe c 



Digitized by V^jOOQ l(:! 



APPMCATI0N8. 76 

2. What number must be multiplied by 124 to produce 
40796? 

8. The sum of 19125 dollars is to be distributed equally 
among a certain number of men, each to receive 425 dollars : 
how many men are to receiye the money ? 

4. A merchant has 5100 pounds of tea, and wishes to pack 
it in 60 chests : how much must he put in each chest ? 

5. The product of two numbers is 51679680, and one of 
the factors is 615 : what is the other factor ? 

6. Bought 156 barrels of flour for 1092 dollars, and sold 
the same for 9 dollars per barrel : how much did I gain ? 

7. Mr. James has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each ; he gives them all for a horse worth 
150 dollars : what does he make or lose by the bargain ? 

8. Mr. Wilson sells 4 tons of hay at 12 dollars per ton, 
80 bushels of wheat at 1 dollar per bushel, and takes ia 
payment a horse worth 65 dollars, a wagon worth 40 dollars, 
and the rest in cash : how much money did he receive ? 

9. How many pounds of coffee, worth 12 cents a pound, 
must be given for 868 pounds of sugar, worth 9 cents a 
pound ? 

10. The distance around the earth is computed to be about 
25000 miles : how long would it take a man to travel that 
distance, supposing him to travel at the rate of 85 miles a 
day? 

11. If 600 barrels of flour cost 4800 dollars, what will 
2172 barrels cost ? - 

12. If the remainder is 17, the quotient 610, and the divi- 
dend 45767, what is the divisor? 

13. The salary of the President of the United States is 
25000 dollars a year : how much can he spend daily and 
save of his salary 4925 dollars at the end of the year ? 

14. A farmer pur^^hased a farm for which he paid 18050 
dollars. He sold 50 acres for 60 dollars an acre, and the re- 
mainder stood him in 50 dollars an acre : how much land 
did he purchase ? 

15. There are 31173 verses in the Bible: how many 
verses must be read each day, that it may be read through 
m a year ? 

16. A former wishes to exchange 250 bushels of oats at 
42 cents a bushe), for flour at 7 dollars per barrel : how many 
barrels will he receive ? 
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76 APPLICATIONS. 

17. The owner of an estate sold 240 acres of land and had 
312 acres left : how many acres had he at first ? 

18. Mr. James bought of Mr. Johnson two farms, one con- 
taining 250 acres, for which he paid 85 dollars per acre ; the 
second containing 175 acres, for which he paid 70 dollars an 
acre ; he then sold them both for 75 dollars an acre : did he 
make or lose, and how much ? 

19. A farmer has 279 dollars with which he wishes to buy 
cows at 25 dollars, sheep at 4 dollars, and pigs at 2 dollars 
apiece, of each an equal number : how many can he buy of 
each sort ? 

20. The sum of two numbers is 3475, and the smaller is 
1162 : what is the greater ? 

21. The difference between two numbers is 1475, and the 
greater number is 5760 : what is the smaller ? 

' 22. If the product of two numbers is 346712, and one of 
the factors is 76 : what is the other factor? 

23. If the quotient is 482, and the dividend 135442 : what 
is the divisor ? 

24. A gentleman bought a house for two thousand twenty- 
five dollars, and furnished it for seven hundred and six dol- 
lars ; he paid at one time one thousand and ten dollars, and 
at another time twelve hundred and seven dollars : how much 
remained unpaid ? 

25. At a certain election the whole number of votes cast 
for two opposing candidates was 12672 : the successful can- 
didate received 316 majority : how many votes did each re- 
ceive? 

26. Mr. Place purchased 15 cows : he sold 9 of them for 
35 dollars apiece, and the remainder for 32 dollars apiece, 
when he found that he had lost 123 dollars : how much did 
he pay apiece for the cows ? 

27. Mr. Gill, a drover, purchased 36 head of cattle at 64 
dollars a head, and 88 sheep at 5 dollars a head ; he sold the 
cattle at one-quarter advance and the sheep at one-fifth ad- 
vance : how much did he receive for both lots ? 

28. Mr. Nelson supplied his farm with 4 yoke of oxen at 
93 dollars a yoke ; 4 plows at 11 dollars apiece ; 8 horses at 
97 dollars each ; and agrees to pay for them in wheat at 
1 dollar and a half per bushel : how many bushels must he 
give? 
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29. If a man's salary is 800 dollars a year and his expenses 
425 dollars, how many years will elapse before he will be 
worth 10000 dollars, if he is worth 2500 dollars at the pre- 
sent time ? 

30. How long can 125 men subsist on an amount of food 
that will last 1 man 4500 days ? 

31. A speculator bought 612 barrels of flour for 3584 dol- 
lars and sold the same for 4608 dollars : how much did he 
gain per barrel ? 

32. A merchant bought a hogshead of molasses containing 
96 gallons at 35 cents per gallon ; but 26 gallons leaked out, 
and he sold the remainder at 50 cents per gallon : did he 
gain or lose, and how much ? 

33. Two persons counting theh* money, together they had 
342 dollars ; but one had 28 dollars more than the other : 
how many had each ? 

34. Mrs. Louisa Wilsie has 3 houses valued at 12530 dol- 
lars, 11324 dollars, and 98T5 dollars: also a farm worth 6720 
dollars. She had a daughter and 2 sons. To the daughter 
she gives one-third the value ^f the houses and one-fourth the 
value of the farm, and then divides the remainder equally 
among the boys : how much did each receive ? 

35. A person having a salary of 1500 dollars, saves at the 
end of the year 405 dollars : what were his average daily 
expenses, allowing 365 days to the year ? 

36. Mr. Bailey has 1 calves worth 4 dollars apiece, 
9 sheep worth 3 dollars apiece, and a fine horse worth 175 
dollars. He exchanges them for a yoke of oxen worth 125 
dollars and a colt worth 65 dollars, and takes the balance iu 
hogs at 8 dollars apiece : how many does he take ? 

37. Mr. Snooks, the tailor, bought of Mr. Squire, the mer- 
chant, 4 pieces of cloth ; the first and second pieces each 
measured 45 yards, the third 47 yards, and the fourth 53 
yards ; for the whole he paid 760 dollars : what did he pay 
for 35 yards ? 

38. Mr. Jones has a farm of 250 acres, worth 125 dollars 
per acre, and offers to exchange with Mr. Gushing, whose 
farm contains 185 acres, provided Mr. Gushing will pay him 
90150 dollars difference: what was Mr. Cushing's farm 
valued at per acre ? 
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89. The volcano in the island of Bonrbon, in 1T96, threw 
out 45000000 cubic feet of lava : how long would it take 25 
carts to carry it off, if each cart carried 12 loads a day, and 
40 cubic feet at each load ? 

40. The income of the Bishop of Durham, in England, is 
292 dollars a day ; how many clergymen would this support 
inn salary of 130 dollars per annum ? 

41. The diameter of the earth is 7912 miles, and the diame- 
ter of the sun 112 times as great : what is the diameter of the 
sun? 

42. By the census of 1850, the whole population of the 
United States was 23191876 ; the number of births for the 
previous year was 629444 and the number of deaths 324394 : 
supposing the births to be the only source of increase, what 
was the population at the beginning of the previous year ? 

43. Mr. Sparks bought a third part of neighbor Spend- 
thrift's farm for 2750 dollars. Mr. Spendthrift then sold half 
the remainder at an advance of 250 dollars, and then Mr. 
Sparks bought what was left at a further advance of 250 
dollars : how much money did Mr. Sparks pay Mr. Spend- 
thrift, and what did he get for his whole farm ? 

44. George Wilson bought 24 barrels of pork at 14 dollars 
a barrel ; one-fourth of it proved damaged, and he sold it at 
half price, and the remainder he sold at an advance of 3 dol- 
lars a barrel : did he make or lose by the operation, and how 
much? 

45. A miller bought 320 bushels of wheat for 576 dollars, 
and sold 256 bushels for 480 dollars : what did the remain- 
der cost him per bushel ? 

46. A merchant bought 117 yards of cloth for 702 dollars, 
and sold 76 yards of it at the same price for which he bought 
it ; what did the cloth sold amount to ? 

47. If 46 acres of land produce 2484 bushels of com ; how 
many bushels will 120 acres produce ? 

48. Mr. J. Williams goes into business with a capital of 
25000 dollars ; in the first year he gains 2000 ; in the second 
year 3600 dollars ; in the third year 4000 dollars ; he then 
invests the whole in a cargo of tea and doubles his money ; 
he then took out his original capital and divided the residue 
equally among his 5 children : what was the portion #of 
each? 
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UNITED STATES MONEY. 

81. Numbers are collections of units of the same kind. 
In fonning these collections, we first collect the lowest or pri- 
mary units, until we reach a certain number; we then 
change the unit and make a second collection, and after 
reaching a certain number we again change the unit, and so on. 

In abstract numbers, we first collect the units 1 till we 
reach ten ; we then change the unit, to 1 ten, and collect till 
we reach 10 ; we then change the unit to 100, and so on. 

A Scale expresses the relations between the orders of units, 
in any number. There are two kinds of scales, uniform and 
varying. In the abstract numbers, the scale is uniform, the 
units of the scale being 10, at every step. 

82. United States money is the currency established by Con- 
gress, A.D. 1786. The names or denominations of its units are, 
Double Eagles, Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, and cop- 
per, and are of the following denominations : 

1. Gold: Double-eagle, eagle, half-eagle, three-dollars, 
quarter-eagle, dollar. 

2. Silver: Dollar, half-dollar, quarter-dollar, dime, half- 
dime, and three-cent piece. 

3. Copper : Cent, half-cent. 

TABLE. 





10 Mills make 1 Cent, ^ 


larked ct. 






10 Cents - 


- 1 Dune, 


- - d. 






10 Dimes - 


- 1 Dollar, 


- - $. 






10 Dollars - 


- 1 Eagle, 


- - E. 




MUls. 


Cents. 


Dimes. 


Dollars. 


Eagles. 


10 


= 1 








100 


= 10 


= 1 






1000 


= 100 


= 10 


= 1 




10000 


= 1000 


= 100 


= 10 


= 1 



8L What are nnmbere? How are nnmbere formed ? How are alm- 

Ele immbers formed ? What is the scale ? What Is the primary imlt 
a simple numbers? 
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80 UNITED STATES MONEY. 

83. It is seen, from the above table, that in United States 
money, the primary unit is 1 mill ; the units of the scaler in 
passing from mills to cents, are 10. The second unit is 1 
cent, and the units of the scale, in passing to dimes, are 10. 
The third unit is 1 dime, and the units of the scale in passing 
to dollars, are 10. The fourth unit is 1 dollar, and the units 
of the scale in passing to eagles, are 10. This scale is the 
same as in simjie numbers ; therefore, 

'The units of United States money may be added, svJth 
tractedf multipliedy and divided, by the same rules thai 
have already been given for simple numbers, 

^ NUMERATION TABLE. 

^ § 

s s 

1 I 

"SB'S . . 

-i> 5 r® J9 J3 

5 t, is read 5 cents and 1 mills, or 57 mills. 
1 6 4, - - 16 cents and 4 mills, or 164 mills. 
G 2. 1 2 0, - - 62 dollars 12 cents and no mills. 

2 7. G 2 3, . -27 dollars 62 cents and 3 mills. 
4 0. 4 1, - - 40 dollars 4 cents and 1 mill. 

The period, or separatrix, is generally used to separate the 
cents from the dollars. Thus $67,256 is read 67 dollars 25 
cents and 6 mills. Cents occupy the two first places on the 
right of the period, and mills the third. 

United States money is read in dollars, cents and mills. 

I 82. What is United States money? What arc the names of its 
units? What are the coins of the United States? Which gold? 
Which silver V Which copper ? 

83. In United States money what is the primary unit? What Is the 
scale in passini^ from one denomination to another ? How does this 
compare with the scaie in simple numbers ? What then follows ? 
What is used to separate dollars from cents ? How is United Stittes 
money read ? 

84. What is reduction? How many Itlnds of reduction are there? 
Name them. How may cents be changed into mills ? How may doU 
tars be changed into cents ? How into mlUs ? 
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BEDUCTION OF UNITED STATES MONEY. 

84. Reduction of United States Money is changing the 
unit from one denomination to that of another, without altering 
the value of the number. It is divided into two parts : 

1st. To reduce from a greater unit to a less, as from dol- 
lars to cents. 

2d. To reduce from a less unit to a greater, as from mills 
to dollars. 

85. lb reduce from a greater unit to a fess. 
From the table it appears, 

Ist. That cents may be changed into mOls by annexing 
one cipher, 

2d. That dollars may be changed into cents by annexing 
two ciphers, and into mills by annexing three cijpkers, 

3d. That eagles may be changed into dollars by annexing 
one cipher. 

The reason of these rules is evident, since 10 mills make a 
cent, 100 cents a dollar, and 1000 mills a dollar and 10 
dollars 1 eagle. 

EXAMPLES. 

1. Reduce 25 eagles, 14 dollars, 85 cents and 6 mills to 
the denomination of mills. 

0FERA.TI0N. 

25 eagles =250 dollars, 
add 14 dollars, 

"264 dollars=:26400 cents, 
add - - 85 cents, 

26485 cents=264850 mills, 

add 6 mills, 

Ans. 264856 mOls. 

2. In 8 dollars 60 cents and 5 mills, how many mills ? 
3 dollars=300 cents, 

60 cents, 
360=3600 mills, to which add the 5 mills. 
6 
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8. In 37 dollars 37 cents 8 mills, how many mills f 

4. In 875 dollars 99 cents 9 mills, how many mills f 

5. How many mills in 67 cents ? 

6. How many mills in $54 ? 

7. How many cents in $125 ? 

8. In $400, how many cents ? How many mills ? 

9. In $375, how many cents? How many mills? 

10. How many mills in $4 ? In $6 ? In $10.14 cents. 

11. How many mills in $40.36 cents 8 mills ? 
13. How many mills in $71.45 cents 3 mills ? 

86. To reduce from a less unit to a greater, 

1. How many dollars, cents and mills in 26417 mills ? 

Analysis. — ^We first divide the mills by 10, operatiok. 

ffiving 2641 cents and 7 mills over; we then 10) 2641] 7 

divide the cents by 100, giving 26 dollars, and 100)26141 

41 cents over : hence the answer is 26 dollars a^{ ^k/. ^ <, », 

41 cents and 7 mills : therefore, . ^^- ?^b.4rl 7. 

I. To reduce mills to cents : cvi off the right hand figure, 

II. To reduce cents to dollars : cut off the two right hand 
figures: and, 

III. To reduce mills to dollars x cut off the three right 
hand figures, 

EXAMPLES. 

1. How many dollars cents and mills are there in 67897 
mills? 

2. Set down 104 dollars 69 cents and 8 mills. 

3. Set down 4096 dollars 4 cents and 2 miUs. 

4. Set down 100 dollars 1 cent and 1 mill 

5. Write down 4 dollars and 6 mills. 

6. Write down 109 dollars and 1 mill. 

7. Write down 65 cents and 2 mills. 

8. Write down 2 mills. 

9. Reduce 1607 mills, to dollars cents and mills. 

10. Reduce 170464 mUls, to dollars cents and mills. 

11. Reduce 8674416 mills, to dollars cents and mills. 

, 12. Reduce 94780900 mills, to dollars cents and mills. 
13. Reduce 74164210 mills, to dollars cents and mills. 

86. How do yon chanj^e mills into cents ? How do yon change cents 
Into dollars ? How do you change mills to dollars t 
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87. One number is said to be an aliquot part of another, 
when it is contained in that other an exact number of times. 
Thus ; 50 cents, 25 cents, &c., are aliquot parts of a dollar : 
so also 2 months, 3 months, 4 months and 6 months are ali- 
quot parts of a year. The parts of a dollar are sometimes 
expressed fractionally, as in the following 

TABLE OF ALIQUOT PARTS. 



$1 =100 cents. 

J of a dollar= 50 cents. 

^ of a dollar =33^ cents. 

J of a dollar= 25 cents. 

^ of a dollar= 20 cents. 



I of a dollar=:12]^ cents, 

-ji^^ of a dollar= 10 cents, 

-jig- of a dollar= 6^ cents. 

■^ of Qi dollar = 5 cents. 

J of a cent = 5 mills. 



ADDITION OP UNITED STATES MONEY. 

1. Charles gives 9J cents for a top, and 3J cents for 6 
quills : how much do they all cost him ? 

2. John gives $1.37]^ for a pair of shoes, 25 cents for a 
penknife, and 12J cents for a pencil : how much does he pay 
foraU? 

OPERATION. 

Analysis. — We obflerve that half a cent is equal $1.3 1 5 
to 5 miUs. We then place the mills, cents and dol- 25 

lars in separate columns. We then add as in simple \ » ;- 

numbers. * 

$1,150 

OPERATION. 

3. James gives 50 cents for a dozen oranges, $0.50 
12| cents for a dozen apples: and 30 cents for .125 
a pound of raisins : how much for all ? .30 

$0,925 

88. Hence, for the addition of United States money, we 
have the following 

Rule. — I. Set dovm ike numbers so that units of the 
same value shaU stand in the same column. 



87, What is an aUquot part ? How many cents in a dollar ? In half 
a dollar? In a third of a dollar ? In a fourth of a doUar ? 
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II. Add up the several columns as in simple numbers, 
and place the separating point in the sum direcUy under 
that in the columns. 

Proof. — ^The same as in simple nombers, 

EXAMPLES. 

1. Add $67,214. $10,049, $6,041, $0.2tl, together. 

(1.) (2.) (3.) 

$ cts, m. % cts,m, $ cts, m, 

6T.214 69.316 81.063 

10.049 87.425 67.412 

6.041 48.872 ^ 96.376 

0.271 66.708 87.064 

$83,675 $330,905 

APPLICATIONS. 

1. A grocer purchased a box of candles for 6 dollars 
89 cents : a box of cheese for 25 dollars 4 cents and 3 mills ; 
a keg of raisins for 1 dollar 12^ cents, (or 12 cents and 6 
mills ;) and a cask of wine for 40 dollars 37 cents 8 mills : 
what did the whole cost him ? 

2. A fanner purchased a cow for which he paid 30 dollars 
and 4 mills ; a horse for which he paid 104 dollars 60 cents 
and 1 mill; a wagon for which he paid 86 dollars Mtd 
9 mills : how much did the whole cost ? 

3. Mr. Jones sold farmer Sykes 6 chests of tea for $76.641 ; 
9 yards of broadcloth for $27.41 ; a plow for $9.75 ; and a 
harness for $19.674 : what was the amount of the bill ? 

4. A grocer sold Mrs. Williams 18 hams for $26,497 ; a bag 
of coffee for $17,419 ; a chest of tea for $27,047 ; mad a 
firkin of butter for $28,147 : what was the amount of her 
biU? 

6. A father bought a suit of clothes for each of his four 
boys ; the suit of the eldest cost $16.167 ; of the second, 
$13,407 ; of the third, 12,76 ; and of the youngest, $11,047 : 
how much did he pay in all ? 

88. How do you set down the numben for addition ? How do you 
add up the columns ? How do you place the separating point f How 
do you prove addition ? 
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6 A father has six children ; to the first two he gives 
each $375.416 ; to each of the second two, $287.55 ; to each 
of the remaining two, $259,004 : how much did he give to 
them all? 

7. A man is indebted to A, $630.49 ; to B, $25 ; to C, 
87 J cents ; to D, 4 mills : how much does he owe ? 

8. Bought 1 gallon of molasses at 28 cents per gallon ; a 
half pound of tea for 78 cents ; a piece of flannel for 12 dol- 
lars 6 cents and 3 mills ; a plow for 8 dollars 1 cent and 

1 mill ; and a pair of shoes for 1 dollar and 20 cents : what 
did the whole cost ? 

9. Bought 6 pounds of coffee for 1 dollar 12J cents ; a 
wash-tub for 75 cents 6 mills ; a tray for 26 cents 9 mills ; a 
broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87 J cents : what is the whole 
amount ? 

10. What is the entire cost of the following articles, viz. : 

2 gallons of molasses, 57 cents ; half a pound of tea, 37 J 
cents ; 2 yards of broadcloth, $3.37 J cents ; 8 yards of flan- 
nel, $9,875 ; two skeins of silk, 12| cents,*and 4 sti^s of 
twist, 8^ cents ? 

SUBTRACTION OP UNITED STATES MONEY. 

1. John gives 9 cents for a pencil, and 5 cents for a top, 
how much more does he give for the pencil than for the top ? 

2. A man buys a cow for $26.37, and a calf for $4.50 : 
how much more does he pay for the cow than for the calf ? 

OPERATION. 

Note.— We set down the numbers as in addition, $26.37 
and then subtract them as in simple numbers. ^'^q 

$21.87 

89. Hence, for subtraction of United States money, we 
have the following 

Rule. — I. Write the less number under the greater so that 
units of the same value shaU stand in the same column, 

89. How do you set down the numbers for subtraction? How do 
you subtract them ? Where do you place the separating point in the 
remainder ? How do you prove subtraction ? 
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II. Subtrtui as in simple nurn^ 
point in the remainder directly under that in the columns. 

Proof. — ^The same as in simple nmnbers. 

EXAMPLES. 

(!•) (2.) 

Prom $204,619 From |89T6.400 

Take 98.714 Take 610.098 

Remainder $105,965 Remainder $8366.302 

(3.) (4.) (5.) 

$620,000 $327,001 $2349 

* 19.021 2.090 29.33 

$600,979 $324,911 $2319.67 

6. What is the difference between $6 and 1 mill? Between 
$9.75 and 8 mills ? Between 75 cents and 6 mills? Between 
$87,354 and 9 mills? 

7. From $107,003 take $0,479. 

8. Trom $875,043 take $704,987. 

9. From $904,273 take $859,896. 

APPUCATI0N8. 

1. A man's mcome is $3000 a year ; he spends $187.50 : 
how much does he lay up ? 

2. A man purchased a yoke of oxen for $78, and a cow for 
$26.003 : how much more did he pay for the oxen than for 
the cow ? 

3. A man buys a horse for $97.50, and gives a hundred 
dollar bill : how much ought he to receive back ? 

4. How much must be added to $60,039 to make the sum 
$1005.40? 

5. A man sold his house for $3005, this sum being $98,039 
more than he gave for it : what did it cost him ? 

6. A man bought a pair of oxen for $100, and sold them 
again for $75.37^ : did he make or lose by the bargain, and 
how much ? 

7. A man starts on a journey with $100; he spends 
$87.57 : how much has he left? 

8. How much must you add to $40,173 to make $100? 
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9. A man purchase a pair of horses for $450, bat finding 
one of them injured, the seller agreed to deduct $106.325 : 
what had he to pay ? 

10. A fanner had a horse worth $147.49, and traded him 
for a colt worth but $35,048 : how much should he receive 
in money ? 

11. Mj house is worth $8975.034; my bam $695,879: 
what is the difference of theur values 7 

12. What is the difference between nine hundred and sixty- 
nine dollars eighty cents and 1 mill, and thirty-six dollars 
ninety-nine cents and 9 mills ? 

MULTIPUCATION OP UNITED STATES MONET. 

1. John gives 3 cents apiece for 6 oranges : how much do 
they cost hun ? 

2. John buys 6 pairs of stockings, for which he pays 25 
cents a pair : how much do they cost him ? 

3. A farmer sells 8 sheep for $1.25 each : how much does 
he receive for them ? 

OFBRATION. 

Analysis. — We multiply the coetg of one sheep by $1.25 

the number of sheep, and the product is the entire * o 

cost. 

^ $10.00 

90. Hence, for the multiplication of United States money 
by an'abstract number, we have the following 

Rule. — ^I. Write the money for the multiplicandf and the 
cd8tract number for the multiplier, 

II. Multiply 08 in simple numbers^ and the produxst wiU 
be the answer in the hwest denomination of the muUi- 
plicand, 

III. Reduce the product to doUars, cents and mills. 
Proof. — Same as in sunple numbers 

EXAMPLES. 

1. Multiply 385 dollars 28 cents and 2 mills, by 8. 

OPERATION. (2.) 

$385,282 $475.87 

8 9 



Product $3082.256 Product $4282.83 
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3. What will 55 yards of cloth come to at 37 cents per 
yard? 

4. What will 300 bushels of wheat come to at $1.25 per 
bushel ? 

5. What will 85 pounds of tea come to at 1 dollar 37^ 
cents per pound ? 

6. What will a firkin of butter containing 90 pounds come 
to at 25i cents per pound ? 

7. What is the cost of a cask of wine containing 29 gal- 
lons, at 2 dollars and 75 cents per gallon ? 

8. A bale of cloth contains 95 pieces, costing 40 dollars 
37 J cents each : what is the cost of the whole bjde ? 

9. What is the cost of 300 hats at 3 dollars and 25 cents 
apiece ? 

10. What is the cost of 9704 oranges at 3| cents apiece ? 

OPERATION. 

Note. — We know that the product of two nam- 9704 

bers contains the same nmnber of units, whichever Q31 

be used as the multiplier (Art. 48). Hence, we — ' 

may multiply 9704 by 8i if we assign the proper 4852 

unit (1 cent) to the product. 291 12 

$339.64 

11. What will be the cost of 356 sheejj^at 3^ dollars a 
head? 

12. What will be the cost of 47 barrels of apples* at 1 J 
dollars per barrel ? 

13. What is the cost of a box of oranges containing 450, 
at 2 1 cents apiece? 

14. What is the cost of 307 yards at linen of 68^ cents 
per yard ? 

15. What will be the cost of 65 bushels of oats at 33^ cents 
a bushel ? 

Analysis. — If the price were 1 dollar a bushel, operation. 
the cost would be as many dollars as there are 3)65.000 
bushels. But the cost is 384 cent8=4 of a dollar: 1^ ' ^^ 

hence, the cost will be as many dollars as 8 is con- f ^1.odo| 
tained times in 65=21 dollars, and 2 dollars oyer, which is re- 

90. How do you multiply United States money ? What wiU be the 
denomination of the product ? How will you then reduce it to dollars 
and cents ? How do you prove multiplication ? 
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dnoed to cents b^ annexing two dphers, and to mills bj annexing 
three ; then, dlTiding the cents and mills bj 8, we ha?e the entire 
cost: hence, 

91. To find the oost, when the price is an aliquot part of 
a dollar. 

Taii^ stick a part qfthe number which denotes the comTno- 
dity, as the price is^l dollar. 

EXAMPLES. 

1. What would be the cost of 345 pounds of tea at 50 
cents a pound ? 

2. What would 615 bushels of apples cost at 25 cents a 
bushel ? 

3. If 1 pound of butter cost 12^ cents, what will 4 firkins 
cost, each weighing 56 pounds ? 

4. At 20 cents a yard, what will 42 yards of cloth cost ? 

5. At 33i cents a gallon, what will 136 gallons of mo- 
lasses cost ? 

OPERATION. 

6. What will 1216 yds. 4)$1276 cost at 1 dollar a yard, 
of cloth cost at $1.25 a 319 cost at 25 cts. a yard 
yard ? fl595 cost at $1.25 a yard. 

7. What would be the cost of 318 hats at $1.12J apiece ? 

8. What will 2419 bushels of wheat come to at $1.50 
a bushel ? 

9. At $1.33^ a foot, what will it cost to dig a well 78 feet 
deep ? 

10. What will be the cost of 936 feet oif lumber at 3 
dollars a hundred ? 

Analysis.— At 3 dollars a foot the cost would be operation. 
936x3=2808 doUars; but as 3 dollars is the price 936 

of 100 feet, it follows that 2808 dollars is 100 times 3 

the cost of the lumber: therefore, if we divide 

2808 dollars by 100 (which we do by cutting off two $28.08 
of the right hand figures (Art. 73). we shall obtain the cost. 

Note. — Had the price been so much per thonmnd, we shoald 
have divided by 1000, or cut off three of the right hand figures: 
hence, 

91. How do yon find the cost of several things when the price Is au 
aliquot part of a dollar? 
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92. To find the cost of articles sold by the 100 or 1000 ; 

MtUHply the quantity by the price ; and if the price he 
by the 100, cut off two figures on the right hand of the 
product ; if by the 1000, cut off three, and the remaining 
figures wiU be the answer in the same denomination as the 
price, which if cents or miUs, may be reduced to dollars, 

EXAMPLES. 

1. What will 4280 bricks cost at |5 per 1000 ? 

2. What will 2613 feet of timber cost at $2.26 per 100 ? 
8. What will be the cost of 676 feet of boards at $10.62 

per 1000 ? 

4. What is the value of 1200 feet of lathmg at 1 dollars 
per 1000 ? 

5. David Trusty , Bought of Peter Bigtree, 
2462 feet of boards at $7. per 1000. 

4520 " " " 9.50 

600 " scantlmg " 11,37 
960 " timber " 15. 
1464 " lathing " ,75 per 100. 

1012 " plank " 1.25 " 

Receiyed Payment, 

Peter Bigtree. 

6. What is the cost of 1684 pounds of hay at $10.50 per 
ton? 

Akaltbis. — Since there are operation. 

worn, in a ton, the cost of 2)10,50 

}T^-^^: '^^tl'SC^m "^5 price of lOOOaa. 

cents. Mnltiply this by the 1^^^ 

nranber of poundg (1684), and $8.84100 Ans, 

cut off three places from the 

Tight, in addition to the two places before cut off for cents : hence, 

93. To find the coat of articles sold by the ton : 
Multiply one-half the price of a ton by the «^^^ ^ 
pounds, and cat off three figures from the nghi hand of 
the product. The remaining figures wiU be the answer in 

(he same deno mination as the price of a ton. 

ttL How do yon find the cost o« articles sold by the 100 or lOOOt 
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EXAMPLES. 

1. What will 3426 pounds of plaster cost at $8.48 per ton? 

2. What will be the cost of the transportation of 6742 
pounds of iron from Buffalo to New York, at $7 per ton ? 

3. What will be the cost of 840 pounds of hay at $9.50 
per ton ? at $12 ? at $16.84 ? at $10.36 ? at $18.75? 

DIVISION OP UNITED STATES MONET. 

94. To divide a number expressed in dollars, cents or mills, 
into any number of equal parts. 

Rule. — I. Beduce the dividend to cents or miUSftf necessary, 

11. Divide as in simple numbers, and the qtu>tierUwiU be tfie 
answer in the lowest denomination of the dividend : this may 
be reduced to dollars, cents, and mUls, 

Proof. — Same as in division of simple numbers. 

Note. — ^The sign + is annexed in the examples, to «how that 
there is a remainder, and that the division may be oontiiiaed. 

EXAMPLES. 

1. Divide $4,624 by 4 : also, $8T.256 by 5. 

OPEBATIOK. OPEBATIOir. 

4)$4.624 4;$87.256 



$1,156 $17,451^ 

2. Divide $31 by 8. 

Akaltbis. — ^In this example we first reduce the operation. 

$37 to mills by annexing three dphera. The quo- 8)$3T,000 

tient wUl then be mills, and can be reduced to dol- — ^ . ^^^ 

lars and cents, as before. * 4,o^0 

3. Divide $56.16 by 16. 

4. Divide $495,704 by 129. 

5. Divide $12 into 200 equal parts. 

6. Divide $400 into 600 equal parts. 

7. Divide $857 into 51 equal parts. 

8. Divide $6578.95 into 157 equal parts. 

93. How do yon find the cost of articles sold by the ton ? 

91 What is the mle lor division of United States money ? How do 
yon prove division? How do yon indicate that the division may be 
oontinnad? 
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95. The qnaatlty, and the cost of a quantity ^ren, to find 
the price of one tUng (Art. 80). 

Divide the cost by the quardfity. 

9. Bought 9 pounds of tea for $5.85 ; what was the price 
per pound ? 

10. Paid $29.68 for 14 barrels of apples : what was the 
price per barrel ? 

11. If 27 bushels of potatoes cost $10,125, what is the 
price of a bushel ? 

12. If a man receive $29.25 for a month's work, how 
much is that a day, allowing 26 working days to the month ? 

13. A produce dealer bought 3 barrels of eggs, each con- 
taining 150 dozens, for which he paid $63 : how much did 
he pay a dozen 7 

14. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard ? 

15. If $600 be equally divided among 26 persons, what 
will be each one's share 7 

16. Divide $18000into40equalpart8: what is the value of 
each part 7 

17. Divide $3769.25 into 50 equal parts: what is one 
part 7 

18. A farmer purchased a farm containing 725 acres, for 
which he paid $183D6.25 : what did it cost hun per acre 7 

19. A merchant buys 15 bales of goods at auction, for 
which he pays $1000 : what do they cost him per bale 7 

20. A drover pays $1250 for 500 sheep; what shall he 
sell them for apiece, that he may neither make nor lose by 
the iM^rgain 7 

21. ^e dairy of a farmer produces $600, and he has 25 
cows : how much does he make by each cow 7 

22. A farmer receives $840 for the wool of 1400 sheep : 
how much does each sheep produce hun 7 

23. A merchant buys a piece of goods containing 105 
yards, for which he pays $262,50 ; he wishes to sell it so as 
to make $52.50 : how much must he ask per yard 7 

9R When the price of one and the cost of a quantity are 
given, to find the quantity (Art. 80). 

Note— The divisor and dlTidend miwl both be leduoed to the 
k^rest unit named in either before dividing. 
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Divide the cost by the price. 

24. If I pay $4.50 a ton for coal, how mnch can I bnj 
for $67.50? 

25. At $T a barrel, how mach flonr can be bought for 
$178.50 ? 

26 How many pounds of tea can be bonght for $6.75, at 
75 cents a pound ? 

27. What number of barrels of apples can be bought for 
$47.50, at $2.37^ a barrel? 

28. At 44 cents a bushel, how many bushels of oats can 
be bought for $14.30 ? 

29. At 34 cents a bushel, how many barrels of imples can 
I buy for $13.60, allowmg 2^ bushels to the barrel f 

30. If 1 acre of land costs $28.75, how much can be 
bought for $3220 ? 

31. Paid $40.50 for a pile of wood, at the rate of $3.37^ 
a cord, how much was there in the pile ? 

32. How many sheep can be bought for $132, at $1.37^ a 
head? 

33. At $4.25 a yard, how many yards of cloth can be 
bought for $68 ? 

34. At $1.12^ a day, how long would it take a person to 
earn $157.50. 

APPLICATIONS IK THE FOUR FRCGEBIKO BULES. 

Note. — See iind repeat Bole— ptge 53 : alio the three rales — 
page 74. 

1. If 1 yard of cloth costs 3| dollars, what will 8 yards cost ? 

2. If 1 ton of hay costs $14^, what will 9 tons cost ? 

3. If 1 calf costs $4^, what will 12 calves cost ? 

4. Mr. Jones bought 250 bushels of oats, for which he paid 
$156.25 : how much did they cost him a bushel ? 

5. If 12 tons of hay cost 150 dollars, what does 1 ton 
cost ? 8 tons ? 50 tons ? 

6. If 9 dozen of spelling books cost $7,875, what will 1 
dozen cost ? 6 dozen ? 8 dozen ? 

7. If 75 bushels of wheat cost $131.25, how much will 1 
bushel cost ? 8 bushels ? 120 bushels ? 

8. If 320 pounds of coffee cost $44.80 cents, how much 
will 1 pound cost ? What will 575 pounds cost ? 
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9. Mr. James B. Smith boaght 9 barrels of sugar, each 
weighing 216 pounds, for which he paid $116.64 : how much 
did he pay a pound ? 

10. If 40 tons of hay cost $680, how much is that per 
ton ? What would 10 tons cost at the same rate ? 

11. If Mr. Wilson has $120 to buy his winter wood, and 
wood is $4 a cord, how many cords can he buy ? 

12. At 6 dollars a yard, how many yards of cloth can be 
bought for $24 ? How many for $36 ? - 

13. A farmer sold a yoke of oxen for $80.15 ; 6 cows for 
$29 each ; 30 sheep at $2.50 a head ; and 3 colts, one for 
$25, the other two for $30 apiece ; what did he receive for 
the whole lot ? 

14. A merchant buys 6 bales of goods, each contdning 20 
pieces of broadcloth, and each piece of broadcloth contained 
29 yards ; the whole cost him $15660 ; how many yards of 
cloth did he purchase, and how much did it cost him per 
yard? 

15. A person sells 3 cows at $25 each ; and a yoke of 
oxen for $65 ; he agrees to take in payment 60 sheep : how 
much do his sheep cost him per head ? 

16. A man dies leaving an estate of $33000 to be equally 
divided among his 4 chil^en, after his wife shall have taken 
her third. What was the wife^s portion, and what the part 
of each child ? 

17. A person settling with his butcher, finds that he is 
charged with 126 poundi of beef at 9 cents per pound ; 85 
pounds of veal at 6 cents per pound ; 6 pairs of fowls at 37 
cents a pair ; and three hams at $1.50 each : how much 
does he owe him ? 

18. A farmer eLgrees to furnish a merchant 40 bushels of 
rye at 62 cents per bushel, and to take his pay in cofiFee at 
16 cents per pound : how much coflfee will he receive ? 

19. A farmer has 6 ten-acre lots, in each of which he pas- 
tures 6 cows ; each cow produces 112 pounds of butter, for 
which he receives 18^ cents per pound ; the expenses of 
each cow are 5 dollars and a half : how much does he make 
by his dairy ? 

20. Bought a farm of W. N. Smith for 2346 dollars, a 
span of horses for 375 dollars, 6 cows at 86 dollars each ? I 
paid him 520 dollars in cash, and a village lot worth 1600 
dollars : how many dollars remain unpaid ? 
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BILLS OF PARCELS. 

(21.) New York, May 1st, 1854. 

Mr. James Spendthrift , 

Boughi of Benj, SaveaU. 
16 pounds of tea at 86 cents per pound - - - 
27 pounds of coffee at 15| cents per pound - - 
15 yards of linen at 66 cents per yard - - - - 

$ 

Received payment, Benj. SaveaU, 

(22.) Albany, June 2d, 1854: 

Mr. Jacob Johns, 

Bought of Oideon Chvld. 

86 pounds of sugar at 9 J cents per pound - - 
3 hogsheads of molasses, 68 galls, each, at 21 

cents a gallon 

5 casks of rice, 285 pounds each, at 5 cents per ' 

pound 

2 chests of tea, 86 pounds each, at 96 cents per i 

pound 

Total cost, $ 

Received payment, For Gideon Gould, 

Charles Clark. 



^^•23.) Hartford, November 21st, 1854. 

Oideon Jones, 

^ Bought qf Jacob Thrifty. 

69 chests of tea at $55.65 per chest - < - - 
126 bags of coffee, 100 pounds each, at 12^ ) 

cents per pound ) 

16*7 boxes of raisins at $2.75 per box - - - 

800 bags of almonds at $18.50 per bag - - - 

9004 bimrels of shad at $7.50 per barrel - - - 

60 barrels of oil, 32 gallons each, at $1.08 ) 

per gallon | 

Amount, $ 
Received the above m full. Jacob Thrifty. 
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DENOMINATE NUMBERS. 

97. A Simple number is a unit or a coUection of units. 
The unit may be either abstract or denominate. 

98. A Denominate numbss is a denominate miit or a 
coUection of units : thus, 3 yards is a denominate number, 
in which the unit is 1 yard. 

99. Numbers which have the same unit, are of the same 
denomination: and numbers having differeni units, are of 
differerd denominations. If two or more denominate «Mim- 
bers, having different units, are connected together, forming a 
single number, such is called a compound denominate number. 

100. There are eight different units in Arithmetic : 1st. 
The abstract unit : 2d. The unit of currency : 3d. The unit 
of length : 4th. The unit of surface : 6th. The cubic unit or 
unit of volume : 6th. The unit of weight : Ith. The unit of 
time : 8th. The unit of circular measure. 

ENGLISH MONEY. 

101. The units or denominations of English money are 
g^uineas, pounds, shillmgs, pence, and farthings. 

TABLE. 
4 farthmgs marked far make 1 penny, marked d. 
12 pence - - - - 1 shilling, - «. 

20 shillings - - - 1 pound, or sovereign, £ 

21 shillings - - - 1 guinea. 



fwr. 


d. 


. «• 


4 


= 1 




48 


= 12 


= 1 


960 


= 240 


= 20 



= 1 

Notes. — 1. The primary unit in English money is 1 fiirthing. 
The number of units in the 'seaU, in passing from fiurtiiingB to 

97. What is a simple nnmber ? 

96. What is a denominate number ? 

99. When are numbers of the same denomination ? When of differ- 
ent denominations ? If seyeral nnmbers having different units are con- 
nected together, what is the nnmber called ? 

IOOl How many units are there in Arithmetic ? Name theok 
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pence, is 4 ; in paaaiiig from pence to shillings, 12 ; in passing 
from shillings to pounds, 20. 

^ 2. Farthings are generally expressed in fractions of a pennj. 
Thus, 1 far.=id. ; 2 far.=id. ; 3 /ar.=}d. 

3. By reading the second table from right to left, we can see 
the value of any unit expressed in each of the lower denomina- 
tions. Thus, ld. = 4/ar. / l8,= 12d.=^ar. ; £l=20«.= 240d. 
=9d0far, 

REDUCTION OP DENOMINATE NUMBERS. 

1^. Redaction is changing the unit of a number, without 
altering its value. 

1. How many pence are there in 2s. 6i. ? 

ANALYSia. — Since there are 12 pence in 1 shilling, there are 
twice 1 2,. or 24 pence in 2 shillings: add the 6 pence: therefore, 
in 28, 6d. there are 30 pence. 

2. How many pence in 4 shillings 7 In 4s. Sd. ? In 5& 
6d. ? In 35. 8^. ? In 6s. Id, ? 

3. How many shillings in £2 ? In £S 8s., how many? 

4. How many pence in £1 ? How many shillings in 
jB2 8s. ? How many in £3 7s. ? 

5. How many shillings are there in 48 pence ? 

Aiq^ALTSTS. — Since there are 12 pence in 1 shilling, there are as 
many shillings in 48 pence, as 12 is contained times in 48, which 
is 4 : therefore, there are 4 shillings in 48 pence. 

6. How many pounds in 40 shillings ? In 60 ? In 80 ? 

103. From the above analyses we see, that reduction of 
denominate numbers is divided into two parts : 

1st. To change the unit of a number from a higher deno- 
mination to a lower. 

2d. To change the unit of a number from a lower demmii- 
vation to a higher. 



101. What are the denominations of Enirllih money ? 
Notes. 1— What is the primary unit In English money ? Name the 
anlts of the scale. 
2. — How are farthings generally expressed ? 
8.— How is the second table read f What does it show ? 
102L What is Reduction ? 

108. Into how many parts is reduction divided ? What are they f 
7 
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98 BEDUCTION OF 

PRINCIPLES AND EXAMPLES. 

104. To reduce from a higher to a lotver ufiii. 
1. Eeduce £2*1 6^. Sd, to the denomination of farthings 

OnCRATIOK. 

Analysis.— Since there are 20 shillinsrs in £21 6s. Sd, 2/ar. 

£1, in £27 there are 27 times 20 shilling 20 

or 540 shillings, and 6 shillings added, make 

546«. Since 12 pence make 1 shilling, we 546a. 

next multiply bj 12, and then add Sd. to tlie 12 

product, giving 6660 pence. Since 4 far- ar\ac\^ • 

things make 1 penny, we next multiply by '>»^"^^» 

4, and add 2 farthings to the product, giv- ^ 

ing 26242 fjEOthings for the answer. 26242 Anh, 

Note. — The units of the scale, in passing from pounds to shil. 
linffs, are 20 ; in passing from shiUines to pence they are 12 ; 
and in passing from pence to farthings, 4. 

Hence, to reduce from a higher to a lower unit, we have 
the following 

Rule. — Multiply the highest denomination by the units of 
the scale which connect it with the next lower ^ and add to the 
product the units of thai denomination; proceed in the same 
manner through all tha denominations, till the unit is brought 
to the required denomination, 

105. To reduce from a lower unit to a higher. 

1. Reduce 3138 farthings to pounds. 

OFEBATION. 

Analysis. — Since 4 farthings 4)3138 

make a penny, we first divide by 4. ^qxho. « /u*. ^n«n 

Since 12 pence make a shilling, we 12)1S4: - 2/ar. rem. 

next divide by 12. Since 20 shU- 2|0)6|5 - - Ad, rem. 

lings make a pound, we next divide q . . ^o rpm 

by 20, and find that 8188/ar.=£3 ^^ f^' J^™' 

6a. 4d. 2 far, Ans. £S 5s. 4a. 2 far. 

Hence, to reduce from a lower to a higher denomination, 
we have the following 

Rm.E. — T. Divide the given number by the units of the scale 

104. How do you reduce from a higher to a lower unit ? 
106. How do you reduce from a lower to a higher unit? What 
will be the unit of any remainiler t How do you prove reduction ? 
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BENOKINATS NUMBERS. 39 

which connect it with the next higher denomination^ and set 
down the remainder ^ if there be one. 

t II. Divide the quotient thus obtained by the units of the 
scale which connect it with the next higher denomination, and 
set down the remainder. 

III. Proceed in the same way to the required denomination, 
and the last quotient, with the several remainders annexed^ 
will be the answer. 

Note. — ^Eyery remainder will be of the same denomination as 
its^vidend. 

Proof. — After a number has been reduced from a higher 
denomination to a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the work is right, 
the results will agree. 

EXAMPLES. 

1. Reduce £\b *ls. 6d to pence. 

OPERATION. PROOF. 

£1^ Is. 6(f. 12)3690 

JO 2|0)30|7 . . . U. rem. 
307 15 ... Is. rem. 

12 



3690 -4ns. £lb Is. M. 

2. In;£31 88. M. 3 /ar., how many farthings? Also proof. 

3. In iSST 14«. ^\d., how many farthmgs ? Also proof. 

4. In J2407 19s. life?., how many fartlmigs? Also proof. 
6. Ii\ 80 guineas, how many pounds ? 

6. In 1649 far., how many pounds, shillings and pence ? 
, 7. In 6169 pence, how many pounds ? 

LINEAR MEASURE. 

106. This measure is used to measure distances, lengths, 
breadths, heights and depths, &c. 

106. For what is Linear Measure used ? What are its denomlnatloBS ? 
Bepeat the table. What is a fathoni? What is a hand? What are 
the units of the scale t 
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100 KKDUOTION or 


TABTiK. 


12 inches, in, make 


1 foot, marked fi. 


3 feet - 


1 yard, - - yd. 


6J yards or 16J feet - 

40 rods - - - - 


1 rod, - - rd. 


1 furlong, - - fur. 


8 furlongs or 320 rods 


1 mile, - - mi. 


3 miles - - - - 


1 league, - - L, 


69J statute miles (nearly) or j 
60 geographical miles, | 


1 degree of) , p 
the equator, ) ««v- w 


360 degrees, 


a circum'nce of the eartii. 


in, ft, yd. 


rd, fur, mi. 


12 ^1 




36 =3 =1 




198 = 16i = 6i 
7920 = 660 = 220 


= 1 


= 40 =1 


63360 = 5280 = 1760 


= 320 =8 =1 



NoTBS. — ^1. A &thom is a length of six feet, and is generally 
used to measure the depth of water. 

2. A hand is 4 inches, used to measure the height of horses. 

3. The units of the scale, in passing from inches to feet, are 12 ; 
in passing from feet to yajrds, 8 ; from yards to rods, 5i ; ttom 
rods to furlongs, 40 ; and from furlongs to miles, 8. 

1. How many inches in 6 feet ? In 10 feet ? In 16 feet ? 

2. How many yards in 36 feet ? In 54 feet ? In 96 ? 

3. How many feet in 144 inches ? In 96 inches ? In 48 ? 

4. How many furlongs in 3 miles f In 6 miles ? In 8 ? 



EXAMPLES. 



1. How many inches in 
trd, iyd, yi, 9m. 

OPERATION. 

6rd. iyd, 2ft, 9tn. 



3 

34 



37 yards. 
3 

113 feet 
12 

1865 inches. 



2. In 1365 inches, how 
mimy rods ? 

OPERATIOK. 

12)1365 . 

3)113 feet 9in. 
5j)37 yards 2ft. 
11)74 

6rd.8halfyds.=4yrf. 

Ana, 6rd. iyd. 2fL 9in. 
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NoTBL — ^When we reduoo rods to jards, we multiply by the 
Male 5i ; that i», we take 6 rods 5 and one-half times. When we 
reduce yards to rods, we divide by 5i, which is done by reducing 
the dividend and divisor to halves : ^e remainder is 8 hall-yards, 
equal to 4 yard& 

3. In 59mt. 1/ur, 38r<f., how many feet f 

4. In 115188 rods, how many miles? 

5. In 719mi. 16rdL 6yd, ^ how many feet ? 

6. In 118®, how many miles? 

7. In 54 "^ 45mi. 1/ur. 20rd. iyd, 2J%. lOtn., how many 
Inches ? 

8. In 481401716 inches, how many degrees, &e. ? 

CLOTH MEASURB. 

107. Cloth measure is used for measuring all kinds (^ 
cloth, ribbons, and other things sold by the yard. 

TABLE. 



2J mches, in. 


m^e 


1 nail, marked na. 


4 nails 

3 quarters - 

4 quarters - 

5 quarters - 


- 


1 quarter of a yard, or. 
lEU Flemish, R Fl 
1 yard, - - yd. 
1 EU English, . K E. 


in, na. 

n = 1 

9 =4 


qr. 

= 1 


E. Fl. yd. 1 


27 = 12 


= 8 


= 1 


3« = 16 


= 4 


= 1J =1 


45 =30 


= 5 


= 1| = li = 



E.E. 



= 1 



NoTB. — ^The units in this measure are, inches, nails, quarters, Ells 
Flemish, yards, and Ells English. 

1. In 9 inches, how many nails ? How many nails in 1 
yard? In 2 yards? In 6? In 8? 

2. In 4 yards, how many quarters ? How many quarters v 
in 8 yards 7 In 7 how many ? 

3. How many quarters in 12 nails ? In 16 nails ? In 20 
nails? In 36? In 40? 

107. For what is cloth measure uied ? What are its denominations ? 
Repeat the table. What are the units of this measure f 
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EBDUOTIOM' OF 



1. How many nails 
there in 35i/c?. Zqr, 3na. ? 

OFSBATION. 

S5yd. Sqr, Sna, 

4 
143 quarters. 
4 



IXAMFLES. 

are 



575 nails. 



2. In 575 nails, how 
many yards ? 

OPBBATION. 

4)575 
4)143 Zna. 
35 3 ^r. 



Ans, Sbyd, dqr. Siia, 

in 49 E, E,, how many nails ? 

In 51 j&. jP/., 2qr. 3na., how many nails ? 

In 3278 nails, how many yards ? 

In 340 nails, how many Ells Flemish ? 

In 4311 inches, how many E. E. ? 

SQUARE MEASURE. 
108. Square measure is used in measuring land, or anything 
in which length and breadth are both considered. 

IFoot. 
A square is a figure bounded by four equal 
lines at right angles to each other. Each h^ 
line is called a side of the square. If each ^ 
side be one foot, the figure is called 
square foot. 



al 




1 






L 



1 yard =3 fe^t. 
If the sides of the square be each one 
yard, the square is called a square yard. 
In the large square there are nine small 
squares, the sid^s of which are each one 
foot. Therefore, the square yard contains 
9 square feet. 

The number of small Bquares that is contained in any large 
square is always equal to the product of two of the sides of the 
large square. As in the figure, 3 x 3—9 square feet The number 
of square inches contained in a square foot is equal to 12 x 12=144. 

106. For what is Square Measure used? What is a square? If 
each side be one foot, what is it called ? If each side be a yard, what 
is it called ? How many square feet does the square yard contain ? 
How is the number of smaU squares contained in a large square found? 
Repeat the table. What are ttie units of the scale ? 
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TABLE. 

144 square inches, sq, in., make 1 square foot, l^^ft. 

9 square feet - - 1 square yard, ^, yd. 

30 J square yards - - 1 square rod or perch, P. 

40 square rods or perches - 1 rood, - R. 

4 roods - - - 1 acre, - A, 

640 acres - - - 1 square mile, JC 

Sq, in. Sq. ft. Sq. yd. P. B. A. 

144 = 1 

1296 = 9 

39204 = 2t2J 

1568160 = 10890 

6272640 = 43560 

NoTS.— Thd uDits of the scale are 144, 9, 80h 40, 4 and 640. 

1. How many square inches in 2 square feet ? How many 
square feet in 3 square yards ? How many in 6 ? In 8 ? 

2. How many perches in 1 rood? In 3 roods? How many 
roods in 4 acres ? In 8 ? In 12 f 

3. flow many perches in an &cre f How many in 2 acres f 
How many square yards in 81 square feet J 

SURVEYORS* MEASURE. 

109. The Surveyor's or Gunter's chain is generally used in 
surveying land. It is 4 poles or 66 feet in length, and is 
divided into 100 links. 

TABLK 



= 1 




= 30i 


= 1 


= 1210 


;;=40 =1 


= 4840 


= 160 =4 



7-j^ inches make 


1 link, marked - - /. 


4 rods or 66/lJ. 


1 chain, - - - o. 


80 chains - 


1 mile, - - - mt. 


1 square chain 


16 square rods or perches, P. 


10 square chains 


1 acre, - - - -4. 



NoTB.— 1. Land is generally estimated in square miles, acres, 
roods, and sqoare rods or perches. 
2. The units of the scale are 7/ift, 4, 80. 

109. What chain is used in land snrveyinK? What is its leng:th? 
How is it divided ? Repeat the table. In what is land generally esti- 
mated ? What are the units of the scale t 
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REDUOTION OF 



1. How many rods in 1 chain ? How many in 4 ? In 5 f 

2. How many chains in 1 mile ? In 2 miles ? In 3 ? 

3. How many perches in 1 square chain f In 4 ? In 6 ? 

4. How many square chains in 2 acres ? How many 
perches in 3 acres ? In 5 ? In 6 ? 

EXAMPLES. 

1. How many perdies in 
E2J6r. 25A3^. 19P.? 



OPEBATION. 



32if. 2bA, 
640 



3iJ. 19P. 



20505 a<^es. 
4 



82023 roods. 
40 



2. How many square 
mUes, &c., in3280939P.? 

OFEBATIOK. 

4 0)3280939 19P. 

4)82023 SB. 
640)20505 2b A, 
32 

Am. 32 Jf. 25^. SB 19P. 

3280939 perches. 

8. In 19.4. 2B, 8tP., how many square rods ? 

4. In 175 square chains, how many square feet t 

5. In 37456 square inches, how many square feet ? 

6. In 14972 perches, how many acres ? 

7. In 3674139 perches, how many square miles? 

8. Mr. Wilson's farm contains 104J. 3^. and 19P. ; he 
paid for it at the rate of 75 cents a perch : what did it cost? 

9. The four walls of a room are each 25 feet in length and 
9 feet in height and the ceiling is 25 feet square : how much 
will it cost to plaster it at 9 cents a square yard ? 

CUBIC MEASURE. 
110. Cubic measure is used for measuring stone, timber, 
earth, and such other things as hare the three dimensions, 
length, breadth, and thickness. 

TABLE. 
1728 cubic inches, Cu. in., make 1 
27 cubic feet, - - - 1 



40 feet of round or 
50 feet of hewn timber, 
42 cubic feet, - 
16 cubic feet, - 
8 cord feet, or ) 
128 cubic feet, ) 



} 



Cu,ft. 
Cu. yd, 

T. 



cubic foot, 
cubic yard, 

1 ton, 

1 ton of shipping, T. 
1 cord foot, Cfi. 

1 cord, a 
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'oTB. — 1. A cord of wood is a pile 4 feet wide, 4 feet high, 
8 feet long. 

A oord foot is 1 foot in length <^ the pile which makes a 
cord. 

8. A CUBE is a figure bounded by six equal squares, called 
faces; the eides of the squares are called edges. 

4 A cubic foot is a cube, each of whose faces is a square foot, 
its edges are each 1 foot. 

5. A cubic yard is a cube, each of 
whose edges is 1 yard. •d 

6. The base of a cube is the face ^ 
on which it stands If the edge of th 
the cube is one yard, it will contain ^ 
8x8=9 square feet; therefore, 9 J 
cubic feet can be placed on the base, ^ 

and hoice, if the figure were 1 foot o p ^— * j 

thick, it would contain 9 cubic feet; ^ teet-1 yard, 

if it were 2 feet thick it would contain 2 tiers of cubes, or 18 cubic 
feet ; if it were 8 feet thick, it would contain 27 cubic feet ; hence. 

The contents of a figure of this form are found by multi- 
plying the length, breadth, and thickness together, 

7. A ton of round timber, when square, is supposed to produce 
40 cubic feet ; hence, one-fifth is lost ly squaring, 

1. In 1 cubic foot, how many cubic inches ? How many 
in 2? In 3? 

2. In 1 cubic yard, how many cubic feet ? How many in 
2? In 4? In 6? 

3. How many cord feet in 3 cords of wood ? In 5 ? In 6 ? 

4. How many cubic feet in 2 cords ? In half a cord, how 
many ? How many in a quarter of a cord ? 

5. How many cubic yards in 54 cubic feet ? In 81 ? 

6. In 120 feet of round timber, how many tons ? 

7. How many tons of shipping in 84 cubic feet ? In 168 ? 

8. How many cords of wood in 64 cord feet ? In 96 ? In 
128? 

9. How many cubic feet in a stone 8 feet long, 3 feet 
wide and 2 feet thick ? 

110. For what is cubic measure used ? What are its denominations ? 
What Is a cord of wood ? What is a cord foot ? What is a cube ? 
What is a cubic foot? What is a cubic yard ? How many cubic feet 
in a cubic yard ? What are the contents of a solid equal to ? Repeat 
the table. What are the units of the scale ? 
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RBDUCTION or 



EXAMPLES. 



1. In 15cu. yd. IScw. ft, 
I6cu, in, J how many cubic 
inches ? 

OPERATION. 

cu, yd. cu. ft cu» in. 
15 18 16 

27 

113 
31 



423x1728+16=730960. 



2. In 730960 cubic mch . 
es, how many cubic yards, 
&c.? 

OPERATION. 

1728 )730960 cu. in. 
27 )423 cu. ft.U 
15 cu.yd. 18 



cu, 
Am. 



yd. 

15 



cu.ft. cu. in, 
18 16 



3. How many small blocks 1 inch on each edge can be 
sawed out of a cube 7 feet on each edge, allowing no waste 
for sawing f 

4. In 25 cords of wood, how many cord feet f How many 
cubic feet ? 

5. How many cords of wood in a pile 28 feet long, 4 feet 
wide, and 6 feet in height ? 

6. In 174964 cord feet, how many cords ? 

7. In 7645900 cubic inches, how many tons of hewn 
timber? 

WINE OR LIQUID MEASURE. 
111. Wine measure is used for measuring all liquids. 

TABLE. 



4 ^Us, gi. make 
2 pints - . - 
4 quarts - - - 
31^ gallons - 
42 gallons - . - 


1 pint, mar 
1 quart, - 
1 gallon, - 
1 barrel, - 


ked pt. 

- gal 
bar. or 6W. 


1 tierce - 


tier. 


63 gallons - - - 
2 hogsheads 
2 pipes or 4 hogsheads 


1 hogshead, 
1 pipe - 
1 tun. 


- hhd. 
pi. 

tU7l. 



111. What is measnred by wine or liquid measure ? What are its 
denominations? Repeat the table. What are the miits of the scale t 
What is the standard wine gaUon? 
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<7t. 


pt. qL 


4 


=1 


8 


=2 =1 


32 


=8 =4 


1008 


=252 =126 


1344 


= 336 =168 


2016 


=504 =252 


4032 


= 1008 =504 


8064 


=2016 =1008 


NOTE.- 


-The standard u 



gd. bar. tier. hhd. pi, tun. 



= 1 

= li -1 
=3 =2=1 
=6 =4 = 2 =1 



=1 

=3U =1 

=42^ 

=63 

= 126 

=252 

-The standard unit, or ^lon of liquid measure, in the 
(Jnited States, contains 231 cubic inches. 

1. How many gills in 4 pints ? How many pints in 3 
quarts ? In 6 quarts ? In 9 ? In 10 ? 

2. How many quarts in 2 gallons? In 4 gallons? In 6 
gallons ? How many pints in 2 gallons ? In 5 ? 

3. How many barrels in a hogshead ? How many in 4 
hogsheads? In 6 ? 

4. How many quarts in 3 gallons ? In 5 gallons ? In 20 ? 
In a barrel how many ? In a hogshead how many ? 

EXAMPLES. 

1. In 5 tuns 3 hogsheads 
n gallons of wine, how 
many gallons ? 



OPERATION. 


OPERATION. 


6tu7i3 Zhhd. llgci. 


63)1466 


4 


4)23 ngal. 


23 


5 dhhd. 


63 




T6 




139 


Ans. btuns Bhhd. 



2. In 1466 gallons, how 
many tuns, &e. ? 



1466 gallons. 

3. In 12 pipes 1 hogshead and 1 quart of wme, how many 
pints? 

4. In 10584 quarts of wine, how ifiany tuns ? 

5. In 201632 gills, how many tuns? 

6 What will be the cost of 3 hogsheads, 1 barrel, 8 gal* 
Ions, and 2 quarts of vinegar, at 4 cents a quart ? 
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AT.TC OR BEER MEASIJRK 

112. Ale or Beer Measure was formerly used for mea- 
suring ale, beer, and milk. 

TABLE, 
make 1 quart, marked qt. 



2 pmtBjpt, 

4 quarts 

36 gallons 

54 gallons 



- 1 gallon, 

- 1 barrel, - 

- 1 hogshead. 



pt. 
2 

8 



qL 
= 1 
= 4 
= 144 
=^ 216 



gal. 



bar. 



got. 

bar, 
hhd. 
hhd. 



= 1 

= 36 =1 
432 =^216 =54 = IJ =1 
Note. — 1 gallon, ale measoie, contains 282 cubic inches. 

1. How many pints in 3 quarts ? How many in 5 ? 

2. How many quarts in 3 gallons f In 4 gallons ? In 9 ? 

EXAMPLES. 



1. How many quarts are 
there in ihhd, 2bar, 29gal, 
^qU 

OFKRATION. 



^hhd. 2bar. 

Ik 

4 
4_ 

Sbar. 
36 

57 
26 

Sllgal. 
4 



29gd, ZqL 



2. In 1271 quarts, how 
many hogsheads, &c. ? 

OPERATION. 

4)1271 
36)317 8^. 
H)8 29gal, 
4 2bar. 



Ans, ihhd. 25ar. 29gal. Zqt. 



I2nqt8, 

3. In 476ar. I6gal. iqt.y how many pints ? 

4. In 2*lhhd, dbar 2bgal. Zqt.y how many pints ? 

5. In 55832 pints, how many hogsheads ? 

6. In 64972 quarts, how many barrels ? 

112. For what is ale or beer measure used? What are its denom- 
iuatious ? Repeat the table. 
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DRY MEASUR]^ 
113. Drj Measure is used in measuring all dry articles, 
such as grain, fruit, salt, coal, &c. 





TABLE. 


• 


2 pints, jp^. make 
8 quarts - 
4 pecks - 
36 bushels - 


1 quart, marked qt 
1 peck, - - pk. 
1 bushel, - bu, 
1 chaldron, - ch. 


pt, qt, 
2 = I 


pk. 


hu, ch. 


16 =8 


= 1 




64 = 32 


= 4 


= 1 


2304 = 1152 


= 144 


= 36 =1. 



1. How many quarts in 2 pecks ? In 6 ? In 8 ? 

2. How many pecks in 24 quarts ? In 32 ? In 64 ? 

3. How many pecks in 6 bushels? In 8 ? In 12? How 
many bushels in 16 pecks ? In 32 ? In 40 ? 

4. How many bushels in 2 chaldrons ? In 3 ? In 4 ? 

Note.— The standard bushel of the United States is the Win- 
chester bushel of England. It is a drcular measure, 18^ inches in 
diameter and 8 inches deep, and contains dl50| cubic inches, nearly. 

2. A gallon, dry measure, contains 2QQt cubic inches. 



EXAMPLES. 


1. How many quarts are 
there in 65c^. 206u. Bpk, 

^t ? OPERATION. 

Qbch.20bu.Spk. Iqt 
36 
390 
19T 

2360 
4 


2. How many chaldrons, 
&c., in 75551 quarts ? 

OPERATION. 

8)75551 

4)9443 nqt 
36)2360 Bpk, 
65 206w. 


9443 




8 
75551 quarts. 


Am, 65c/i. 206w. Spk, Iqt 



113. What articles are measured by dry measure? What are its 
" ~ What is the standard bushel? 



denominations? Repeat the table. 
What are the contents of a fj^aUon ? 
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8. In 3*72 bushels, how many pints ? 

4. In 5 chaldrons 31 boshels, how many pecks 1 

6. In 17408 pints, how many bushels? 

6. In 4220 piqts, how many chaldrons ? 

AVOIRDUPOIS WEIGHT. 

114. By this weight all coarse articles are weighed, such 
as hay, grain, chandlers' wares, and all metals except gold 
and sUver. 

TABLE. 

16 drams, dr. make 1 ounce, marked oz. 

16 ounces - - 1 pound, - lb. 

25 pounds - - 1 quarter, - qr. 

4 quarters - - 1 hundred weight, cuji. 

20 hundred weight 1 ton, - - T. 

dr. oz. lb. qr, cwt. T. 

16 = 1 

256 =16 =1 

6400 =400 =25 =1 

25600 = 1600 =100 =4 =1 

612000 = 32000 = 2000 = 80 = 20 =1 

Notes. — 1. The standard avoirdupois pound is the weight of 
27.7015 cubic inches of distilled water. 

2. By the old method of weighing, adopted from the English 
^stem, 112 pounds were reckoned for a hundred weight But now, 
the laws of most of the States, as well as general usage, fix 'the 
hundred weight at 100 pounds. 

3. The units of the scale, in pasang from drams to ounces, are 
16 ; from ounces to pounds, 16 ; from pounds to quarters, 25 ; 
from quarters to hundreds, 4 ; and from hundreds to tons, 20. 

1. In 2o2:., how many drams ? In 3 ? In 4 ? In 6. 

2. In 4Z6., how many ounces ? In 3 how many ? In 2 ? 

3. In 6}r., how many hundred weight ? In bqr. ? 

4. In Zcwt.y how many quarters ? How many in iiCwt. ? 

5. In 60 hundred weight, how many tons ? In 80 ? 



114. For what is aToirdupois weight used ? How is the table to be 
read? How can yon determine, from the second table, the value of 
any unit in units of the lower denominations ? 
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EXAMPLES. 



1. How many pounds are 
there in 15 T. Scid. Sqr. 
IblbJ 

OPERATION. 

15 T. Scujt. Sqr. I5lb. 



308 ciot. 
4 



1235 qr. 
25 



6180 
2471 
30890 lb. 



5 U). added. 
1 ten added. 



2. In 30890 pounds, how 
many tons ? 

OPERATION. 

2 5)^0890 

4 )1235 g r. Iblb. 

2 0)308 ci ut, Sqr. 

% IbT. Sciot. 



Ans. 162! Scm. Zqr, Ulb. 



3. In 57! Sctd, ^r. 24^6. 13oz. 14^r., how many drams ? 

4. In 282! 4cM?^. 1^. 21^., how many ounces? 
6. In 2790366 drams, how many tons ? 

6. In 903136 ounces, how many tons? 

7. In 3124446 drams, how many tons ? 

8. In 932! 13cm;^. dqr. Sib., how many ounces? 

9. In 108910592 drams, how many tons ? 

10. What will be the cost of 112! 17ct^. Zqr, 24». of hay 
at half a cent a pound ? How much would that be a ton ? 

11. What is the cost of 22! IZciot. Sqr. 2llb, of beef at 
8 cents a pound ? How much would that be a ton ? 

TROT WEIGHT. • 

115. Gold, silver, jewels, and liquors, are weighed by 
Troy weight. 

TABLE. 
24 grains, gr. make 1 pennyweight, marked pwt. 
20 pennyweights - 1 ounce - - - oz. 
12 ounces r • 1 pound - - -lb. 



gr. 


pwt. 


oz. 


24 


= 1 




480 


= 20 


-= 1 


5160 


= 240 


= 12 
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NoTB8.~l. The Btandard Troj pound is tlio weight of 22.794877 
cubic inchee of distilled water. It is lees than the pound ayoirdupois. 

2. The units of the scale, in passing from grains to penny- 
weights, are 24; from pennyweights to ounces, 20; and from 
ounces to pounds, 12. 

1. How many grwns in 2 pennyweights ? In 3 ? In 4 ? 

2. How many pennyweights in 48 grains ? In 72 ? 

3. How many ounces in 40 pennyweights ? In 60 ? 

4. How many ounces in 4 pounds ? In 12? In 9? In7? 
6. How many pounds in 24 ounces ? In 36 ? In 96 ? 



EXAMPLES. 

1. How many grains are 
there in 16^. lloz, IbpwL 
llgrJ 

OPERATION. 

16/6. 1102. Ibpuji. llgr. 
12 

203 ounces. 
20 

4075 pennyweights 



2. In 97817 grains, how 
many pounds ? 

OFERATIOir. 

24 )97817 

20 )4075 ptflg. llgr, 

12 ) 203 02. IbpiU. 

Ulb. lloz. 



Ans. Ulb. lloz. Uptvt. l*lgr. 



97817 grains. 

3. In 25^. 9oz. 20gr,y how many grains ? 

4. In 6490 grains, how many pounds ? 

5. In 148340 grains, how many pounds ? 

6. In 117/6. 9oz. 15pto<. 18^r., how many grains? 
T. In S*l9ipwt.f how many pounds ? 

8. In 6Z6. 9oz. 21^r., how many grains ? 

9. In 1/6. loz. lOpwt. I6gr,, how many grains? 

10. A jewel weighing 2oz. lipud. 18grr., is sold for half a 
dollar a grain : what is its value ? 

Notes. 1. — What is the standard avoirdupois pound ? 

2.— What is a hundred weight by the Enfflish method? What is a 
hundred welpjht by the United States methoa ? 

3. Name the units of the scale in passing from one denomination to 
another. 

115. What articles are welp:hed by Troy weight ? What are its de- 
nominations? Repeat the table? What is the standard Troy pound ? 
What are the units of the scale, in passing from one unit to another? 
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APOTHECARIES' WEIGHT. 

116. Thi« weight is used by apothecaries and physicians 
in mixing their medicines. But medicines are generally sold, 
in the quantity, by avoirdupois weight 

TABLE. 

20 grains, gr, make 1 scruple, marked ©. ' 

3 scruples - - 1 dram, - - - 3 . 

8 drams -" - - 1 ounce, - - - | . 

12 ounces- - - 1 pound, - - - ft. 



20 
60 
480 
5760 



3 
= 1 
= 3 
= 24 

= 288 



8 
96 



ft 



= 1 

= 12 =1 



Notes. — ^1. The pound and ounces are the same as the pound 
and ounce in Troy weight. 

2. The units of the scale, in passing from grains to scruples, 
are 20; in passing from scruples to drams, 8; from drams to 
ounces, 8 ; and from ounces to pounds, 12. 

1. How many grains in 2 scruples 7 

2. How many scruples in 4 drams ? 

3. How many drams in 5 ounces ? 
32 drams ? 

EXAMPLES. 



In 3? In 4? In 6? 
In 7 drams ? In 5 ? 
How many ounces in 



1. How many grains in 
9ft 8 S 6 3 23 12sT.? 

OPERJLTIOTT. 

9ft 8 S 6 3 23 I2gr, 
12 

116 ounces. 
8 

934 scruples. 
3 



2804 drams. 



56092 grains. 



2. In 66092 grains, how 
many pounds ? 



OPERATION. 

20 )56092 

3 )28043 

8)934 3 

12)116 g 



9ft 



l^gr, 

23 

63 

8! 



Am. 9ft 8 5 6 3 23 12^r 
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3. In 27ft 9 I 6 3 13, bow many scruples T 

4. In 94 ft) 115 13, how many drams ? 

5. 8011 scruples, how many pounds? 

6. In 9113 drams, how many pounds f 

7. How many grams in 12ft) 9 | 7 3 23 ISgr. 1 

8. In 73918 grains, how many pounds f 



MEASURE OP TIME. 

117. Time is a part of duration. The time in which the 
earth revolves on its axis is called a day. The time in which 
it goes round the sun is 365 days and 6 hours, and is called a 
year. Time is divided into parts according to the following 

TABLE. 



60 seconds, sec. 


make 1 minute. 


marked m. 


60 mmutes- 


- 


1 hour, 


. hr. 


24 hours - 


- 


1 day. 


- da. 


7 days - 


- 


1 week. 


wic. 


4 weeks - 


- 


1 month, - 


mo. 


13mo. Ida, and 6/irs. 
or 365 da, 6hr, 


t , 


1 Julian year. 


yr. 


12 calendar months 


- 


1 year. 


yr. 


sec, m. 




hr. da. 


wk. 


60 =1 








3600 = 60 


= 


1 




86400 = 1440 


n^ 


24 = 1 




604800 = 10080 


zzz 


168 = 7 


= 1 


31557600 = 525960 


= 


8766 = 365i 


= 52 = 



yr. 



= 1 



N0TB8. — 1. The years are nuxnhered from the beginning of the 
Christian Era. The year is divided into 12 calendar montiis, 
numbered from January : the days are numbered from the begin- 
ning of the month : hours from 12 at night and 12 at noon. 



J^ames. 


Ifo. No. days. 


Names. 


No. No.da/y9, 


January, - - 


- l8t. . - 31 


July, . . . 


- 7th. . . 31 


February, - 


- 2d. . . 28 


August, - - 


- 8th. . - 81 


Maroh. - . 


- 8d. - - 81 


September, - 


- 9th. . . 80 


April, - - - 


- 4th. - . 80 


October, - - 


- 10th. - . 81 


May, . - . 


. 5th. . - 31 


November, - 


. nth. - - 80 


June - - - 


- 6th. . - 30 


December. - 


- 12th. . . 81 
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2. The leDgth of the tropical ^ear is 865<f. 6Ar. 4Bm. ^Siee. 
nearly ; but in the examples we shall regard it as 865^2. thr, 

8. Since the length of the jear is 865 dajs and 6 hours, the odd 
6 hours, by accumulating for 4 years, make 1 day, so that every 
fourth year contains 366 days. This is called Bissextile or Leap 
Year. The leap years are exactly divisible by 4: 1872, 1876, 1880, 
are leap years. 

4 The additional day, when it occurs, is added to the month of 
Febmaiy, so that this month has 20 days in the leap year. 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one. 
Excepting February, twenty-eight alone. 

1. How many seconds in 4 minutes ? How many in 6 T 

2. How many hours in 3 days ? How many in 5 ? In 8 T 

3. How many days in 6 weeks ? In 8, how many ? 

4. How many hours in 1 week ? How many weeks in 42eZa. T 







EXAMPLES. 


1. How many 
365eZa. 6/ir. ? 


seconds 


in 


2. How many days, Ac 
in 31557600 seconds ? 


OPERATIOK. 

365^. 6/ir. 
24 
1466 
^30 
8766 






OPERATION. 

60)31557600 

60)525960 

24)8766 

365 6Ar. 


60 
625960x60=31557600 


sec. 


Ans, 365rfa. 6hr. 



3. If the length of the year were ZQbda, 23/ir. 67m. 39«ec., 
how many seconds would there be in 12 years ? 

4. In 126230400 seconds, how many years of 365 days? 
6. In 756952018 seconds, how many years of 365 days ? 

117. What are the denominations of time? How long is a year? 
How many days in a common year ? How many days in a Leap year ? 
How many calendar months in a year ? Name them, and the nnmber 
of days In each. How many days has Febmary in the leap year ? How 
do you remember which of the months have 80 days, and which 81 ? 
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6. In 285290205 seconds, how many years of 365rfa. 6/ir. 
each? 

t. How many honrs in any year from the Slet day of March 
to the 1st day of January following, neither day named being 
counted ? 

CIRCULAR MEASURE. 

118. Circular measure is nsfid in estimating latitude mid 
longitude, and also in measuring the motions of the heayenly 
bodies. 

The circumference of every circle is supposed to be divided 
into 360 equal parts, called degrees. Each degree is divided 
into 60 minutes, and each minute into 60 seconds. 

TABLE. 

60 seconds' make 1 minute, marked \ 

60 minutes - - 1 degree, - - ®. 

30 degrees - - 1 sign - - s. 

12 signs or 360*^ - 1 circle - - c. 

" ' ** 8.0. 

60 = 1 

3600 =60 =1 

108000 = 1800 =30 =1 

1296000 = 21600 = 360 =12 =1 

1. How many seconds in 3 minutes ? In 4 ? In 5 ? 

2. How many minutes in 6 degrees ? In 4 ? In 6 ? 

3. How many degrees in 4 signs ? In 6 ?• In 7 ? In 8 ? 

4. How many degrees in 240 minutes ? In 720 ? How 
many signs in 90*^ ? In 160° ? In 180° ? 

EXAMPLES. 

1. In 5s. 29° 25', how many minutes f 

2. In 2 circles, how many seconds 7 

8. In 27894 seconds, how many degrees, &c. 1 

4. In 32295 minutes, how many circles, &c. ? 

5. In 3 circles 16° 20', how many seconds : 

6. In 8s. 16° 25", how many. seconds ? 

7. In 8589 seconds, how many degrees, &c. ? 

118. For what Is circular measure used ? How is eveiy circle Bup- 
posed to be divided ? Repeat the table. 
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MISCELLANEOUS TABLE. 



12 units, or things 


make 


1 dozen. 


12 dozen - 


- 


1 gross. 


12 gross, or 144 dozen 


1 great gross. 


20 things - 


- 


1 score. 


100 pounds - 


- 


1 quintal of fish. 


196 pounds - 


- 


1 barrel of flour. 


200 pounds - 


- 


1 barrel of pork. 


18 inches - 


- 


1 cubit. 


22 inches, nearly - 


- 


1 sacred cubit. 


14 pounds of iron or 


lead - 


1 stone. 


21J stones - 


- 


Ipig. 


8 pigs - - 


- 


1 fother. 



BOOKS AND PAPER. 
The terms, foliOf quarto^ octavo, duodeciTno, Ac, indicate 
the number of leayes into which a sheet of paper is folded. 



A sheet folded in 2 leaves is ca] 
A sheet folded in 4 leaves 
A sheet folded in 8 leaves 
A sheet folded in 12 leaves 
A sheet folded in 16 leaves 
A sheet folded in 18 leaves 
A sheet folded in 24 leaves 
A sheet folded in 32 leaves 



led a folio. 

a quarto, or 4to. 

an octavo, or 8vo 

a 12mo. 

a 16mo. 

an 18mo 

a 24mo. 

a 32mo. 



24 sheets of paper 
20 quires - 

2 reams - 

5 bundles 



make 



1 quire. 
1 ream. 
1 bundle. 
1 bale. 



MISCELLANEOUS EXAMPLES. 



How many hours in Miwk. 6da. l*lhr, ? 

In 6 signs, how many minutes ? 

In 15 tons of hewn timber, how many cubic inches T 

In 171360 pence, how many pounds? 

In 1720320 drams, how many tons? 

In 55799 grains of laudanum, how many pounds? 

7. In 9739 grains, how many pounds Troy ? 

8. In 59Z6. l^pwL bgr., how many grains ? 

9. In iS86 8s., how many guineas ? 

10. In 346 E. jP., how many Ells English ? 
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11. In Zhhd. ISgal. 2qt,f how many half-pints 7 

12. In 12T. IbcwL Iqr. 19Z6. Udr,, how many drams? 

13. In 40144896 sqnare inches, how many acres ? 

14. In 6760 grains Troy, how many pounds ? 

16. In 6 years (of 62 weeks each), ^2wk. 6da, l^hr,, how 
many honrs ? 

16. In 811480", how many signs ? 

11. In 2664208 cubic inches, how many cords? 

18. In 18 tons of round timber, how many cubic inches? 

19. In 84 chaldrons of coal, how many pecks ? 

20. In 302 ells English, how many yards ? 

21. In 24hhd, ISgal, 2qt. of molasses, how many gills ? 

22. In 16-4. 1^. 8P., how many square inches? 

23. In £15 19s. lid. Zfar,, how many farthings? 

24. In 446611 feet, how many miles? 

26. In 37444326 square inches, how many acres ? 

26. If the entire surface of the earth is found to contain 
191300169901840000 square inches, how many square miles 
are there ? 

21. How many times will a wheel 16 feet and 6 inches in 
circumference, turn round in a distance of 84 miles ? 

28. What will 28 rods, 129 square feet of land cost at $12 
a square foot ? 

29. What will be the cost of a pile of wood 36 feet long 
6 feet high and 4 feet wide, at 60 cents a cord foot ? 

30. A man has a journey to perform of 288 miles. He 
travels the distance in 12 days, travelling 6 hours each day : 
at what rate does he travel per hour ? 

31. How many yards of carpeting 1 yard wide, will carpet 
a room 18 feet by 20? 

32. If the number of inhabitants in the United States is 
24 millions, how long will it take a person to count them, 
counting at the rate of 100 a minute i 

33. A merchant wishes to bottle a cask of wine containing 
126 gallons, in bottles containing 1 pint each : how many 
bottles are necessary ? 

34. There is a cube, or square piece of wood, 4 feet each 
way: how many small cubes of 1 inch each way, can be 
sawed from it, allowing no waste in sawing ? 

36. A merchant wishes to ship 286 bushels of flax-seed in 
casks containing 1 bushels 2 pecks each : what number of 
casks are required ? 
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36. How many times will the wheel of a car, 10 feet and 
6 inches in circumference, turn round in going from Hartford 
to New Haven, a distance of 34 miles ? 

37. How many seconds old is a man who has lived 32 
years and 4tf days ? 

38. There are 16tl3280 inches in the distance from New 
York to Boston, how many miles ? 

39. What will be the cost of 3 loads of hay, each weighing 
IScn^;^. 3qr, 24^., at 7 mills a pound 7 

ADDITION OP DENOMINATE NUMBERS. 

119. Addition of denominate numbers is the operation of 
finding a single number equivalent in value to two or more 
given numbers. Such single number is called the sum. 

How many poxmds, shillings, and pence in £4: Ss, 9d,, 
£2*1 14s. 11^., and iB156 lis. lOd. ? 

Akaltsib. — We write the units of the same operation. 

name in the same column. Add the column £, s, d, 

of pence; then 30 pence are equal to 2 shil- 4 8 9* 

lings and 6 pence : writing down the 6, carrying q*. , . ^ ^ 

the two to the shillmgs. Find the sum of the ^ * |* \\ 

shillings, which is 41 ; that ib, 2 pounds and 1 156 IT 10 

shilling over. Write down 1«. ; then, carrying ^189 \$ Q^ 
the 2 to the column of pounds, we find the 
sum to be £189 U. 6<2. 

Note. — In simple numbers, the number of units of the scale, 
at any place, is always 10. Hence, we carry 1 for every 10. In 
denominate numbers, the scale varies. The number of imits, in 
passing from pence to shillings, is 12 ; hence, we cany one for 
every 12. In passing from shillings to pounds, it is 20 ; hence, we 
carry one for every 20. In passing from one denomination to 
another, we carry 1 for so many units as are contained in the scale 
at that jiiace. Hence, for the addition of denominate numbers, we 
luive the following 

Rule. — I. Set down the numbers so that units of the 
same name shaU stand in the same column; 

II. Add as in simple numbers^ and carry frmn, one de- 
nomination to another according to the scale. 

• Proof. — ^The same as in simple numbers. 

119. What is addition of denominate numbers ? How do you set 
down the numbers for addition ? How do you add ? How do you 
prove addition f 
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BXAKPLES. 






£ 8. 


d. 


(2.) 
£ 8. d. 




£ 8. d. 


113 13 


5 


105 11 3i 
354 11 2| 




104 18 9i 


81 


11 


Tj 




404 11 8 


15 18 


r 

8; 


115 11 3| 




461 11 10: 


25 


11 


81 19 14 




591 14 4i 1 


10 


10 


10 


52 12 1| 




22 18 5 


813 18 


3 






18 6 5 






TROY WEIGHT. 


, 


Add 


U>. 
100 


(4.) 
oz. pwt. gr, 
10 19 20 


lb. 
Ill 


(5.) 

oz. pwt. gr. 
6 13 14 




432 


6 


5 


391 


11 9 12 




80 


3 2 


1 


230 


6 6 13 




1 





9 


94 


1 3 18 







11 10 23 


42 


10 15 20 







8 


9 


31 


21 






APOTHECARIES' WEIGHT. 


lb 
24 


1 


(6.) 

3 3 gr. 

2 1 16 


(7.) 
13 3 
11 2 I 


(8.) 
gr. Z 3 gr. 
11 3 2 15 


11 


11 


1 2 19 


1 4 


2 


14 1 13 


36 


6 


6 1 


4 


1 


19 2 2 11 


15 


9 


7 1 13 


2 5 


2 


11 1 11 


9 


3 


4 19 


10 1 


2 


16 5 2 14 






AVOmT>UPOIS WEIGHT. 


ciot. 


qr. 


(9.) 

lb, oz. dr. 




T. 


(10.) 
CTjut, gr, lb. oz. 


14 


2 


14 9 




15 


12 1 10 10 


13 


2 


20 1 15 




11 


8 2 6 


9 


3 


6 7 3 




83 


19 3 15 5 


10 





18 12 11 




36 


7 20 14 


1 


3 


2 3 2 




41 


11 2 2 11 


6 


1 


19 8 1 




63 


5 2 19 7 


4 


3 


15 6 




12 


18 1 14 9 


12 


2 


13 




9 


7 5 10 
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11. A merchant bought 4 barrels of potash of the following 
weights, viz. : 1st, ^cwt. 2qr. Qlb. l2oz. Mr. ; 2d, ictvt, Iqr. 
21Z6. 4oz. ; 3d, icui ; 4th, icyjt. Oqr. 21b.. 15o2. Ibdr. : 
what was the entire weight of the four barrels ? 

LONG MEASURE. 

(12.) {IZ.) 

L, mi. fur. rd. yd. ft. rd. yd. ft. in. 

16 2 1 39 9 2 16 9 2 11 

327 1 2 20 1 1 12 11 1 9 

87 1 15 6 1 18 14 7 

11112 2 19 15 2 I 





CIX)TH MEASURE. 


(U.) 

E. Fl qr. no. 

126 4 4 


(15.) (16.) 
yd. qr. no,. E. E. qr. na. in. 
4 3 2 128 5 1 3 


65 3 1 


5 4 1 20 3 1 2 


72 1 3 


6 10 19 1 4 I 


157 2 3 


25 2 2 15 3 1 2 


LAND OR SQUARE MEASURE. 


(17.) 
Sq. yd. Sq.fl. 
97 4 


(18.) 
Sq.in. M. A. R. P. Sq.yd 
104 2 60 3 37 25 


22 3 


27 6 375 2 25 21 


105 8 


2 7 450 1 31 20 


37 7 


127 11 30 25 19 



19. There are 4 fields, the 1st contains 12^. 2E. 38P. ; 
the 2d, 44. 1^. 26P. ; the 3d, 854 OR. 19P. ; and the 
4th, 57^. IE. 2P. : how many acres in the four fields ? 

CUBIC MEASURE. 



(20.) 
Cu. yd. Cu.ft. 
65 25 


Cu. in. 
1129 


(21.) 

a s.ft. 

16 127 


(22.) 
0. Cord ft 
87 9 


37 26 


132 


17 12 


26 7 


50 1 


1064 


. 18 119 


16 6 


22 19 


17 


37 104 


19 5 
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182 ADDITION OP 

WINE OB LIQUID MEASURE. 

(23.) (24.) 

AM. gd, qt. pt, tun, pi, hhd, gal, qt 

127 66 3 2 14 2 1 27 3 

12 60 2 3 15 1 2 25 2 

450 29 1 4 2 1 27 1 

21 023 501 62 3 

14 39 1 2 7 1 2 21 2 





DRY MEABUKB. 




eft. 
27 


(25.) 
bu. pk, qi, pt, 
25 3 7 1. 


ch. 
141 


(26.) 
6m. pk. qt. pL 
36 3 7 2 


59 


21 2 6 3 


21 


32 2 4 1 


2 


12 7 1 


85 


9 10 3 


J_ 


9 18 2 


10 
TIME. 


4 4 13 


W- 


(27.) 
mo. vok. da. hr. 


wh. da. 


(28.) 
hr. m. see. 


4 


11 3 6 20 


8 8 


14 55 57 


8 


10 2 5 21 


10 7 


23 67 49 


5 


8 1 4 19 


20 6 


14 42 01 


101 


9 3 1 23 


6 5 


23 19 59 


55 


8 4 6 11 


2 2 


20 45 48 



8. 


o 






5 


17 


86 


29 


7 


25 


41 


21 


8 


15 


16 


09 



CIRCULAB MEASURE OR MOTION. 

(29.) (30.) 

- • " s ^^ ' " 

6 29 27 49 
8 18 29 16 

7 09 04 58 

^OTB. — Since 12 signs make a drcumference of a dide, we 
Write down only the excess over exact 12's. 

APPUCATIONS IN ADDITION. 

1. Add 46». 9oz. Ibpwi, IQgr,, Sllb, lOoz, ^pwt, Ugr^ 
1000^. lOoz lOpwi. lOgr., and 56Z&. ^pwi. %gr, together. 
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D£1^0MINATE KUMB£R& 123 

2. What is the weight of forty-six pounds, eight ounces^ 
thirteen pennyweights, fourteen grains ; ninety-seven pounds, 
three ounces ; and one hundred pounds, five ounces, ten pen- 
nyweights and thirteen grains ? 

3. Add the following together: 29 T. IQcwL Iqr, lilb. 
l2oz, 9dr., IScwL Sqr. lib., 602! Bqr ioz,, and 2T. Iqr. 
lidr, ^ 

4. What is the weight of 3921 lOcwL 2gr. 2lb, 15oz. I2dr., 
lIcwL 6Z6., I2cwt. Bqr., and 2qr. Sib. 9dr, ? 

6. What is the sum of the following : 314^. 2A 39P. 
200s^ ft. IZQsq, in., 16JL IS. 20P. lOsq. ft., 35. 36P. 
and4Ali?. 16P.? 

6. What is the solid content of Mtons ZZft. 800m., 9ton8 
1200in., 2bft.y 700m., and 95ton« 31/if. 1500m. 

7. Add together, 966u. Zpk. 2qt Ipt., 466u. Zpk. Iqt Ipt., 
2pk. Iqt. Ipt. and 236m. Zpk. iqt. Ijf^. 

8. What is the area of the four following pieces of land ; 
the first containmg 20 A. ZB. 15JP. 250s^. ft. lUsq. in. ; the 
second, 19^4. IB. 39P. ; the' thbd, 2B. lOP. QOsq. ft. ; and 
the fourth, 6^4. 6P. 50sj. in. ? 

9. A farmer raised from one field 376w. Ipk Zqt. of wheat ; 
from a second, ilbu. 2pk.bqt. of barley ; from a third, Z5bu. 
Ipk. Zqt. of rye ; from a fourth, 436w. Zpk. Iqt. of oats ; how 
much graui did he raise in all ? ^ 

10. A grocer received an invoice of ihhd. of eugar ; the 
first weighed llcu;^ I5lb. ; the second, I2cwt. Zqr. 15/6. ; the 
third, 9cwt. Iqr. 16Z6. ; the fourth, 12ci^. Iqr. : how much 
did the four weigh ? 

11. A lady purchased Z2yd8. Zqrs. of sheeting ; Zlyds. Iqr. 
of shirting ; lAyds. 2qr8. of linen ; and 6yds. 2qr8. of cambric : 
what was the whole number of yards purchased ? 

12. Purchased a silver teapot weighing 23oz. l*lptut. llgr. ; 
a sugar bowl, weighing 8oz. IZprvt. I9gr. ; a cream pitcher, 
weighing 5oz. ll^r. : what was the weight of the whole ? 

13. A stage goes one day, 87m. 6/ur. 2ird. ? the next, 75m. 
Zfur. l*lrd. ; the third, 80m. Ifur. lOrd. ; the fourth, 78wi. 
^fur. : how far does it go in tl^ four days ? 

14. Bought three pieces of land ; the first contained 17 
acres IB. Z^rd. ; the second, 36 acres 2B. 2lrd. ; and the 
third, 46 acres OB. Z*lrd. : how much land did I purchase ? 
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SITBTBAOTIOK OF 



SUBTRACTION OF DENOMINATE NUMBERS. 

120. The difference between two denominate numbers is 
such a number as added to the less will give the greater. 
Subtraction is the operation of finding this difference. 

I. What is the difference between £21 l&s Sd. and £19 
l1s.9dJ 



OFERATION. 

20 19 

£21 Us, Sd. 

19 17 9 

7 18 11 



Analysis.— We cannot take 9d from Bd, ; 
we therefore add to the upper number as manj 
units as are contained in tne scale, and at the 
same time add 1, mentally, to the next higher 
denomination of the subtrahend. We then say, 
9 from 20 leaves 11. Then, as we cannot sub- 
tract 18 from 16, we add 20 and say, 18 from 86 leaves 18. Now. 
as we have taken 1 poand=20 shillings, from the pounds, and 
added it to the shillings, there are but 26 pounds left. We may 
then say, 19 from 26 leaves 7, or 20 from 27 leaves 7. The la^ 
ter is the easiest in practice. 

The first step is called borrowing, the second, ca/rrying : hence. 

Rule. — I. Set down the less number under the greater, 
placing units of the same value in the same column, 

II. Begin unth the lowest denominationj and subtract as in 
simple numberSj borrowing and carrying for each operation 
according to the scale. 

Proof. — ^The same as in simple numbers. 



EXAMPLES. 



From 
Take - 


18 3 
15 2 


P. 

28 
30 


Remainder 


8 


38 


Proof - 


18 3 


28 



(3.) 
lb, oz. pwt, gr. 
From - 273 
Take - 98 10 18 21 
Remainder 



(2.) 
T. cwt, qr, lb, 
4 12 3 20 



I 2 IB 3 1) 

} 1 14 19) 



4 12 3 20 

(4) 

lb. oz, pwt. gr. 

18 9 10 

9 10 15 20 
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DKNOMINATK NUMBERS. 125 

(6.) (C.) 

T. cwL qr, lb, oz. cwt, qr, lb. oz. dr. 

Prom - 1 14 1 3 6 14 2 12 10 8 

Take - 2 6 3 4 11 6 3 16 15 3 
Remaiader 

(1) (8.) 

T, hhd. gal. qt. pt. yr. wk. da, hr. ' " 

From . 151 3 50 3 2 95 25 4 20 45 50 

Take - 21 2 54 3 2 80 30 6 23 46 56 
Remainder 

TIME BETWEEN DATES. 

121. To find the time betiveen any two dates. 

1. What time elapsed between July 6th, 1848, and August 
8th., 1850 ? 

Note. — In the first date, the number of operation. 

the year is 1848 ; the number of the month yr. mo. da. 

7, and the number of the day, 5. In the 1850 8 8 

second date, the number of the year is 1850, ^ o i « >, c 

the number of the month 8, and the number * ^ 

oftheday, 8. 2 13 

Hence, to find the time between two dates : 

Write the numbers of the earlier date under those of the 
later, and subtract according to the preceding rule. 

Note. — ^1. In finding the difierence between dates, as in casting 
interest, the month is regarded as the twelfth part of a year, and 
as containing 30 days. 

2. The dyil day begins and ends at 12 o'clock at night 

2. What is the difference of time between March 2d, 
1847, and July 4th, 1856? 

3. What is the difference of time between April 28th, 1834, 
and February 3d, 1856? 

4. What time elapsed between, November 29th, 1836, and 
January 2d, 1854 ? 

120. What is the difference between two denominate numbers? 
Giye the rule lor subtraction. How do you prove subtraction ? 

131. Give the rule for ilndinfc the difference between two dateft. How 
is the numth reckoned ? At what time does a civH di^ begin Y 
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OPBBATION. 


y^- 


7710. da. hr. 


1850 


12 16 16 


184T 


11 8 11 



126 BUBTBACTION OF 

5. What time elapsed between November 8th, at 11 o'clock 
A.M., 1847, and December 16th, at 4 o'clock, P.M., 1850? 

Analysis. — ^The hours are namhered 
from 12 at night, when the civil day Begins. 
The numbers of the years, months, days 
and hours are used. 

3 1 8 5 

6. What time elapsed between October 9th, at 11 P.M., 
1840, and February 6th, at 9 P.M., 1853 ? 

7. Mr. Johnson was born September 6th, 1771, at 9 o'clock 
A.M., and his first child November 5th, 1801, at 9 o'clock 
P.M. : what was the difference of their ages ? 

JlPPLICATIONS in addition and SUBTBAOnON, 

1. From 387no. ^wlc, Zda. *lhr, 10m., take lOma Swk 
2da. lOAr. 50m. 

2. From 176t/r. 8mo. Zwk, ida.^ take 91yr. 9mo. 2wh, 
Qda. 

3. From £B, take 3s. 

4. From 2Z6. take 20gr. Troy. 

5. From 8ft), take 1ft) 1 1 2 3 23. 

6. From 92!, take IT. Icwt. 2qr, 20lb, Uoz. Udr. 

7. From 3 miles, take 3/wr. 19rd^. 

8. The revolution commenced April 19th, 1775, and a 
general peace took place January 20, 1783 : how long did 
the war continue ? 

9. America was discovered by Columbus, October 11, 
1492 : what was the length of time to July 25, 1855 ? 

10. I purchased 167^*^. 8oz. l&pid. lOgr. of silver, and 
sold 98/6. lOoz. I2pwt. 19gr. : how much had I left f 

11. I bought 192! llcwt. 2gr. 2tt>. 12oz., Udr, of old 
iron, and sold 17 T. 13cto^. 2or. 19Z6. 14oz. lOdfr. : what had 
I left ? 

12. I purchased 101ft) 11 1 7 3 23 19^^ of medicme, 
and sold 17ft) 2§ 33 13 6grr. : how much remained un- 
soW ?,, 

13. From 46i/c2. 1^. 3na., take i2yd, Sqr. Ina. 2in. 

14. Bought 7 cords of wood, and 2 cords 78 fleet having 
been stolen, how much remained? 
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.5. A owes B JSIOO : what will remain dae after he has 
paid him £25 3s. 6^d ? 

16. A farmer raised 136 bushels (rf wheat; if he sells 
49&U. 2p. *lqt, Ipt., how much will he have left ? 

17. From IHhhd. lOgd, Iqt. Ipt. of beer, take 86/iM ' 
llgals. 2qL Ipt. 

18. A farmer had 5766m. Ipk. 2qt, of wheat; he sold 
1396ie. 2p^. 3^^. Ipt. : how much remained unsold? 

19. A merchant bought 17cu;^. 2qr. Hlb, of sugar, of 
which he sold at one time iciut, 2qr. 20/6. ; at another Qcu)t, 
Iqr, 5lb. : how much remaiaed unsold ? 

20. Sold a merchant one quarter of beef for £2 7». 9d, ; 
one cheese for 98 Id. ; 20 busheb of com for £4^ lOs. lid. ; 
and 40 bushels of wheat for i^l9 128. 8|d : how much did 
the whole come to ? 

21. Bought of a silTersmitii t, teapot, weighing 3^. 4oz. 
9pw6, 2lgr. ; one dozen of silver spoons, weighing 2^. loz. 
Ipwt, ; 2 dishes weighing 16(&. lOoz. l^pvot, IQgr. : how 
much did the whole weigh ? 

22. Bought one hogshead of sugar weighing 9cwt Sqr, 2/6. 
14oz. ; one barrel weighing ^wt. Iqr, 2Z6., and a second 
barrel weighing ^cwt, Oqr, lib, ioz, : how much did the 
whole weigh ? 

23. A merchant bujs two hogsheads of sugar, one weigh- 
ing ^cwt. 3qr, 21lb., the other 9cwL 2qr, 6Z6. ; he sells two 
barrels, one weighing Scwt. Iqr. 12/6. 14oz., the other, 2cwt 
dqr. 15Z6. 6oz. : how much remains on hand ? 

24. A man sets out upon a journey and has 200 miles to 
travel ; the first day he traveled 9 leagues 2 miles 7 furlongs 
30 rods ; the second day 12 leagues 1 mile 1 furlong ; the 
third day 14 leagues ; the fourth day 15 leagues 2 miles 
6 furlongs 35 rods : how far had he then to travel ? 

25. A farmer has two meadows, one containing 9^. 3i2. 
37P., the other contains 10^. 2B. 25P. ; also three pas- 
tures, the first containing 12 A, IE. IP. ; the second con- 
taining ISA. SB., and the third 6A. IE, 39P. : by how 
many acres does the pasture exceed the meadow land ? 

26. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock on the 4th of July, 
1776, how much time elapsed to the 1st of January, 1833, 
at 25 minutes past 3, P.M. ? 
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128 MULTIPLICATION OF 

BfULTIPLICATION OP DENOMINATE NUMBEBa 

122. Multiplication of denominate nambers is the opera* 
tionof multiplying a denominate number by an abstract number. 

I. A tailor has 5 pieces of cloth each containing 6yd^ 
2qr. 3na. : how many yards are there in all ? 

Analysis. — In all the pieces there are 5 
times as much as there is in 1 piece. If in 
1 piece each denomination be taken 6 times, 
the result will be 5 times as great as the multi- 
plicand. Taking each denomination 6 times, 
we have SO^d wqr, 15na, 

But, instead of writing the separate products, 
we be^ with the lowest denomination and 
say, 5 times dna. are 15na. ; divide by 4, the units of the scale, write 
down the remainder Zna., and reserve the quotient 8^. for the 
next product. Then say, 5 times 2qr, are 10^., to which add the 
dqr. making IZqr. Then divide by 4, vnrite down the remainder 
1, and reserve the quotient 3 for me next product Then say, 5 
times 6 are 30, and 3 to carry are 83 yards : nence, 

Rule. — I. Write down the denominate number and sei 
the multiplier under the Urwest denomination, 

II. Multiply 08 in simple numbers^ and in passing from one 
denomination to another^ diinde by the units of the scale, set 
dovm the remainder and carry the quotient to the next product 

Proof. — ^The same as in simple numbers. 

EXAMPLES. 



OPBRATION. 


yd. 


qr. 


na. 


6 


2 


3 
5 


30 


10 


15 


33 


1 


3 



£ s. d.far, 
n 15 9 3 
6 


(2.) 
T. civt. qr, lb. 
10 2 


oz. 
12 

T 


106 14 10 2 

m.fur, rd. yd. ft. 

9 3 20 3 2 

6 


3 10 19 
9 9 27 


4 

00 

35 
8 





\V&. What is multiplication of denominate numbers F Give the rule. 
How do you prove multiplication ? 
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(5.) (6.) 

yr, mo, da, hr, T, cwt. qr, lb. oz. dr. 

6 5 15 18 6 12 3 20 12 9 
5 8 



7. A farmer has 11 bags of corn, each containing 26m. Ipk, 
^qt. : how much corn in all the bags ? 

8. How much sugar in 12 barrels, each containing Zcwt, 
Zqr. 2lb. ? 

9. In 1 loads of wood, each containing 1 cord and 2 cord 
feet, how many cords ? 

10. A bond was given 21st of May, 1825, and was taken 
up the 12th of March, 1831 ; what will be the product, if 
the time which elapsed from the date of the bond till the day 
it was taken up, be multiplied by 3 ? 

11. What is the weight of 1 dozen silver spoons, each 
weighing 3oz. 6pto^. ? 

12. What is the weight of 7 tierces of rice, each weighing 
5cwt. 2qr. Ulb. ? 

13. Sought 4 packages of medicine, each containing 3S> 
4 I 6 3 13 l^gr. : what is the weight of all ? 

14. How far will a man travel in 5 days at the rate of 
24mi. ifur. ird. per day ? 

15. How much land is there in 9 fields, each field contain- 
ing 12 A 1^. 25P.? 

16. How many yards in 9 pieces, each 29yd. 2qr. ^na. ? 

17. If a vessel sails bL. 2mi. %fur. ZQrd. in one day, 
how far will it sail in 8 days ? 

18. How much water will be contained in 96 hogsheads, 
each containing 62^aZ. 1^^. Ipt. Igi. ? 

NoTB. — When the multiplier is a composite number, and the 
fi&ctors do not exceed 12, multiply by the Actors in succession. 
In the last example 96=12 x 8. 

19. If one spoon weighs 3o2. bpu^. Ibgr. what is the 
weight of 120 spoons ? 

20. If a man travel 24mi. Tfur, ird. in one day, how far 
will he go in one month of 30 days? 

21. If the earth revolve 0° 15' of space per minute of time, 
how far does it revolve per hour 7 

22. Bought 90khd. of sugar, each weighing I2cwt. ^. 
IIU). : what was the weight of the whole? 
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23. What is the cost of 18 sheep, at 5s. 9J(f. apiece f 

24. How much molasses is contained in ibhhd, each hogs- 
head having (dgal. Igt. Ipt. ? 

25. How many yards of cloth in 36 pieces, each piece con- 
taining 2^yd, Sqr. ? 

26. A farmer has 18 lots, and each lot contains ilA. 2E. 
IIP. : how many acres does he own? 

27. There are three men whose mntnal ages are 14 times 
20yr. 5mo. Swk, ^a. : what is the sum of their ages? 

28. Bought 90hhd. of sugar, each weighing 12otc^. 2qr. 
lilb, ; what is the weight of the whole ? 

29. If a vessel sail 49mi. ^ur. Srd. in one day, how far 
will she sail in one month of 30 days ? 

30. Suppose each of 50 farmers to raise 1255u. dpk. ^L of 
grain : how much do they all raise ? 

31. If a steam ship, in crossing the Atlantic, goes 211mi. 
4fur, S2rd. a day, how far will she go in 15 days? 

32. If 1 horse consume 2 tons lor. 20/6. of hay in a winter, 
how much will 36 horses consume r 

33. How much cloth will clothe a company of 48 men, if 
it takes ^yd. S^r, 2na. to clothe one man ? 

Note. — Each denomination maj be moltii^iecl by the multiplier, 
eeparately, and the results reduced and added. 



DIVISION OF DENOMINATE NUMBERS. 

123. Division of denominate numbers is the operation of 
dividing a denominate number into as many equal parts as 
there are units in the divisor. 

1. Divide £25 15s. id. by 8. 

Analysis.— We first say 8 into 25, 8 times operatioit. 

and £1 or 20». over. Then, after adding the S)£2b 158. 4d 

15s, we say, 8 into 36, 4 times and 3s. over. ^ — j — r-j 

Then, reducing the Ss. to pence and adding in *'*' *** ^^' 
the 4(7., we say, 8 into 40, 5 times. 

123. What ii division of denominate numbers ? Give the role fof 
division. How do you prove division ? How do you divide when the 
divisor is a composite number ? What wiU be the unit of ea^ q.qp^ 
tient figure ? 
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OPHSRATION. 

t)366w. Spk, 1qL{5bu. 
2, Divide 366tt. Qpk, Iqt by *l. 35 

AKALT8I8.— In this example we 1 

find that 7 is contained in 36 bnahelo 4 

5 times and 1 bushel over. Reducing ■■- 

this to pecks, and adding 8 pecks, l)lpfC.{lpfc. 

gives 7 pecks^ which contains 7, 1 7 

time and no remainder. Multiplying q 

by 3 quarts and adding, gives 7 ^ 

quarts to be divided by 7. ° 



7)7(lqt. 

Ans. 56u. Ipk. Iqt, 

Hence, for the division of denominate nmnbers we have the 
following ' 

RuLB. — ^I. Begin with the highest denomination and 
divide as in simple numb^s : 

II. Beduce the remainder ^ if (if^Vy to the next loioer de- 
nomination^ and add in the units of that denomination for 
a new dividend. 

III. Proceed in the same manner throicgh aU the denomi- 
nations. 

Proof. — By multiplication, as in simple numbers. 

Notes. — 1. If the divisor is a composite number, we may divide 
by the factors in succession, as in simple numbers. 

2. Each quotient figure has the same unit as the dividend from 
which it was derived. 

8. If the divisor is greater than 12 and not a composite number, 
the operation is the same as long division. 

BZAMPLKS. 

T, cwt, qr. lb. A, B, R 

1)1 19 2 12 9)113 3 25 

Quotient. 5 2 16 12 2 25 

(3.) (4.) 

L. mi. fur, rd. bu, pk, qL 

8)47 1 1 8 11)25 8 1 



Quotient. 
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8. £nSS 12s. id. by 63. 

9. 10T. llctvt. m. by 79. 
10. 21bu. Bpk. Iqt. by 84. 



Divide the following : 

5. llcvjt. Qqr, 2lb, 6oz. by 7. 

6. idyd, Sqr. 3na. by 9. 
1 131A IB. by 12. 

11. Bought 65 yards of cloth for which I paid ^272 14s. 
4Jd : what did it cost per yard? 

12. If 16 loads of hay contain 3621 bcwt., what is the 
weight of each load ? 

13. If a man, lifting 8 times as much as a boy, can raise 
201^. 12oz., how much can the boy lift? 

14. If a vessel sail 25® 42' 40" in 10 days, how far will 
she sail in one day ? 

16. Divide 9hhd, 2Sgd, 2qt by A2. 

16. What is the quotient of 656w Iph 3qt. divided by 12? 

17. In 4 equal packages of medicine there are 13fi> 7 3 
2313 igr. ; how much is there in each package ? 

18. In 2^hhd. of molasses, the leakage has reduced the 
whole amount to 1634^aZ. l^^. Ipt. : if the same quantity 
has leaked out of each hogshead, how much will each hogs- 
head still contain ? 

19. In 9 fields there are 113^. 3B. 26P. of land : if the 
fields contain an equal amount, how much is there in each 
field? 

20. If in 30 days a man travels 746mi. 6/wr., travelling 
the same distance each day, what is the length of each day's 
journey ? 

21. Suppose a man had 9Slb. 2oz. I9pvjt, bgr, of silver ; 
how much must he give to each of 7 men if he divides it 
equally among them? 

22. When 175^aZ. 2qt. of beer are drank in 62 weeks, 
how much is consumed in one week ? 

23. A rich man divided 16862^. Iph, Qqt. of com among 
35 poor men : how much did each receive ? 

24. In sixty-three barrels of sugar there are 7T. IQcvi, 
^qr, 12Z6. : how much is there in each barrel ? 

26. A farmer has a granary containing 232 bushels 3 
pecks 7 quarts of wheat, and he wishes to put it in 105 bags : 
how much must each bag contain ? 

26. If 90 hogsheads of sugar weigh 66 T. Uciot. Bqr. 15/6, 
what la the weight of 1 hogshead ? 
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27. One hundred and seventy-six men consumed in a week 
IZcwt 2qr. 15Z6. 6oz, of bread : how much did each man 
consume ? 

28. If the earth revolves on its axis 15° in 1 hour, how far 
does it revolve in 1 minute ? 

^ 29. If 59 casks contain 44/i/icZ. 53graZ. 2qt. Ipt. of wine, 
what are the contents of one cask ? 

30. Suppose a man has 246mi. ^fur. 36rrf. to travel in 12 
days : how far must he travel each day ? 

31. If I pay iei2 14s. 5^. 3/ar. for 35 bushels of wheat, 
what is the price per bushel ? 

32. A printer uses one sheet of paper for every 16 pages of 
an octavo book : how much paper will be necessary to print 
500 copies of a book containing 336 pages, allowing 2 quires 
of waste paper in each ream ?* 

33. A man lends his neighbor £135 6s. M., and takes in 
part payment 4 cows at £b 8s. apiece, also a horse worth 
iS50 : how much remained due ? 

34. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills ; he then fills six 5-gallon demi- 
johns ; then he draws off 3 dozen bottles, each containing 
1 quart 2 gills : how much remained in the cask? 

35. A farmer has 6T. ScwL 2qr. 14Z6. of hay to be re- 
moved in 6 equal loads : how much must be carried at each 
load? 

36. A person at his death left landed estate to the amount 
of je2000, and personal property to the amount of ie2803 17s. 

. id. He directed that his widow should receive one-eighth of 
the whole, and that the residue should be equally divided 
among his four children : what was the widow and each 
child's portion ? 

37. If a steamboat go 224 miles in a day, how long will 
it take to go to China, the distance being about 12000 miles? 

38. How long would it take a balloon to go from the earth i 
to the moon, allowing the distance to be about 240000 miles, 
the balloon ascending 34 miles per hour ? 



♦ In packing and selling paper, the two outside quires of every ream 
are regarded as waste, and each of the remaining quires contains 24 
perfect sheets : hence, in this example, the waste paper is considered 
as bclonp^ing only to the entire reams. 
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LONGITUDE AND TIME. 



124. The circumference of the earth, like that of other 
circles, is diyided into 360*^, which are called degrees of Ion- 
gitude, 

125. The sun apparently goes round the earth once in 24 
hours. This time is called a day. 

Hence, in 24 hours, the sun apparently passes oyer 360® of 
longitude ; and m 1 hour over 360° -r- 24 =15®. 

126. Since the sun, in passing over 15® of longitude, re- 
quires 1 hour or 60' of time, 1® will require 60'-f-15=4 
minutes of time ; and 1' of longitude will be equal to one 
sixteenth of 4' which is 4" : hence, 

15® of longitude require 1 hour 
1* of longitude requires 4 minutes. 
1' of longitude requires 4 seconds. 

Hence, we see that, 

1. If the degrees of longitude he multiplied by 4, the pro* 
duct wiU be the corresponding time in minutes, 

2. ^ the minutes in longitude be mtdtiplied by 4, tlie pro- 
duct will be the corresponding time in seconds. 

127. When the sun is on the meridian of any place, it Is 
12 o'clock, or noon, at that place. 

Now, as the sun apparently goes from east to west, at the 
instant of noon, it wiU be past noon for all places at the east, 
and before noon for all places at the west. 

If then, we find the difference of time between two places, 
and know the exact time at one of them, the corresponding 
time at the other will be found by adding their difference, 2 
that the other be east, or by subtracting it if west. 

124. How is the drcumferenco of the earth Buppoaed to be divided ? 

125. How does the sun appear to move ? What is a day 1 liow far 
does the Fnn appear to move in 1 hour ? 

136. How do you reduce decrees of longitude to time ? How do you 
reduce minutes of longitude to time ? 

127. What is the hour when .the sun is on the meridian ? When the 
•un is on the meridian of any place, how \vlU the time be for all plaoei 
east ? How for aU places west ? If you have the difference of tim% 
how do you And the time ? 
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1. The longitude of New York is 74® 1' west, and that of 
Philadelphia 75° 10' west : what is the diflference of longi- 
tude and what their diflference of time ? 

2. At 12 M. at Philadelphia, what is the time at New 
York? 

3. At 12 M. at New York, what is the time at Philadelphia ? 
4.^The longitude of Cincinnati, Ohio, is 84® 24' west : 

what is the difference of time between New York and Cin- 
cinnati ? 

5. What is the time at Cincinnati, when it is 12 o'clock at 
New York ? 

6. The longitude of New Orleans is 89® 2^ west : what 
time is at New Orleans, when it is 12 M. at New York ? 

7. The meridian from which the longitudes are reckoned, 
passes through the Greenwich Observatory, London : hence, 
the longitude of that place is : what is the difference of 
time between Greenwich and New York ? 

8. What is the tune at Greenwich, when it ia 12 M. at 
New York? 

9. The longitude of St. Louis is 90® 15' west : what is the 
time at St. Louis, when it is Sh, 25m. P.M. at New York ? 

10. The longitude of Boston is 71® 4' west, and that of 
New Orleans 89® 2' west : what is the time at New Orleans 
when it is 7 o'clock 12m A.M. at Boston ? 

11. The longitude of Chicago, Illinois, is 87® 30' west: 
what is the time at Chicago, when it is 12 M. at New York? 

PROPERTIES OP NUMBERa 
coMPosrrE and prime numbers. 

128. An Integer, or whole number, is a unit or a collection 
of units, 

129. • One number is said to be divisible by another, when 
the quotient arising from the division is a whole number. The 
division is then said to be exact. 

Note. — Since every number is divieible by itself and 1, the 
term divisible will be applied to such nombers <ml^, as have other 
divisors. 

12a What ia an Integer? 
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186 PROPERTIES OF NUMBERS. 

130. Every divisible number la called a composite number, 
(Art. 54), and any divisor is called & factor: thus, 6 is a com- 
posite number, and the factors are 2 and 3. 

131. Every number which is not divisible is called a prime 
number : thus, 1, 2, 8, 5, t, 11, &c. are prime numbers. 

132. Every prime number is divisible by itself and 1 ; 
but since these divisors are common to all numbers, they are 
not called factors. 

133. Every factor of a number is either prime or compo- 
site : and smce any composite factor may be again divided, it 
follows that, 

Any number is equal to the product ofaU its prime factors. 

For example, 12=6 x 2 ; but 6 is a composite number, of 
which the factors are 2 and 3 ; hence, 

12=2x3x2; also, 20=10x2=5x2x2. 

Hence, to find the prime factors of any number. 

Divide the number by any prime number that toiU exactly 
divide it : then divide the quotient by any prime number thai 
urill e^xactly divide it, and so on, till a quotient is found which 
is a prime number ; the several divisors and the last quotient 
unll be Che pnme factors of the given number. 

Note. — It is moet convenient, in practice, to use the least prime 
number, which is a divisor. 

1. What are the prime factors of 42 ? 

OPERATION. 

Analysis. — ^Two being the least divisor 2)42 

that is a prime number, we divide by it, giv- oVoV 

xng the quotient 21, which we again divide 6)^1 

by 3, giving 7: hence, 2, 3 and 7 are the 7 

prime Actors. 2x3x7=42. 

129. When is one number divisible by another f By what is every 
number divisible ? Is 1 called a divisor ? 
laD. What is a composite nnmber ? NWhat is a factor ? 

131. What is a prime number ? > 

132. By what divisors is every prime number divided ? 

133. To what product is every number equal? Give the rule for 
indin^ the prime factors of a number. What number is it most conve- 
nient to use ai a divisor ? 
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What are the prime factors of the following numbers ? 



1. Of the number 9 ? 

2. Of the number 15? 

3. Of the number 24 7 

4. Of the number 16? 

5. Of the number 18 ? 



6. Of the number 32 ? 

1. Of the number 48 ? 

8. Of the number 56 ? 

9. Of the number 63 ? 
10. Of the number 76? 



Note. — The prime fieustors, when the number is small, may 
generally be seen by inspection. The teacher can easily multiply 
the examples. 

134. When there are several numbers whose prime factors 
are to be found, 

Find the prime factors of each and then select those factors 
which are common to all the numbers. 

11. What are the prime factors common to 6, 9 and 24 ? 

12. What are the prime factors common to 21, 63 and 84? 

13. What are the prime factors common to 21, 63 and 105 ? 

14. What are the common factors of 28, 42 and 70 ? 

15. What are the prime factors of 84, 126 and 210 ? 

16. What are the prime factors of 210, 315 and 525 ? 

135. DIVISIBIUTY OP NUMBERS. 

1. 2 is the only even number which is prime. 

2. 2 divides every even number and no odd number. 

3. 3 divides any number when the sum of its figures is di- 
visible by 3. 

4. 4 divides any number when the number expressed by 
the two right hand figures is divisible by 4. 

5. 5 divides every number which ends in or 5. 

6. 6 divides any even number which is divisible by 3. 

7. 10 divides any number ending in 0. 

GREATEST COMMON DIVISOR. 

136. The greatest common divisor of two or more num- 
bers, is the greatest number which will divide each of them, 
separately, without a remainder. Thus, 6 is the greatest 
common divisor of 12 and 18. 



184. How do yon find the prime factors of two or more nnmbers f 
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138 COMMON DIVISOR* 

Note. — Since 1 diTides every nimiber, it is not ledLoned among 
the common divisors. 

137. If two numbers have no common divisor, they are^ 
called prime with respect to each other. 

138. Since a factor of a number always divides it, it fol- 
lows that the greatest common divisor of two or more num- 
bers, is simply the greatest factor common to these numbers. 

Hence, to find the greatest common divisor <A two or 
more numbers, 

I. Resolve each number into its prime factors, 

II. Th^ product of the factors common to each rissuU mill 
be the greatest common divisor, 

EXAMPLES. 

1. What is the greatest common divisor of 24 and 30 ? 

Analysis. — There are four prime opebation. 

factors in24, and3in80: the factors 24=2x2x2x3 

2 and 8 are common : hence, 6 is the 30=2 X 3 X 5 

greatest common divisor. g ^ 3^^ ^^^ ^^,^^^ 

2. What is the greatest common divisor of 9 and 18 ? 

3 What }° ^^^ m*oofoaf /tTkiYiTn/wt rliiriQ/\* cS A 1 Q on/1 *• 

4. What 

5. What 

6. What 

t. What is the greatest common divisor of 28, 42 and 70 ? 
8. What is the greatest common divisor oi 84, 126 and 

210? 

139. When the numbers are large, another method of find- 
ing their greatest common divisor is used, which depends on 
the following principles : 

185. What even number is prime ? What numbers will 2 divide ? 
What numbers will 8 divide ? What numbers wiU 4 divide ? 5 ? 6 ? 
10? 

186. What is the greatest common divisor of two or more numbers? 

187. When are two numbers said to be prime with respect to eadi 
other? 

188. What is the greatest factor of two numbers ? How do von find 
the greatest common divisor of two or njiore nomh^rs ? 
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\.Any number which mitt divide two numbers separately ^ will 
divide their sum ; else, xjoe should have a 
whole number equal to a proper fraction, 24 + 2 7 = 5 1 

2. Any number which will divide two numbers separately , 
will divide their difference; and any 
number which will divide their differ- 51 — 27=24 
ence and one of the numberSj will divide 
the other ; else, we should have a whole number equal to a 
proper fraction, , 

1. What is the greatest common divisor of 27 and 51 ? 

Divide 51 by 27 ; the quotient is 1 and the remainder 24 ; then 
divide the preceding divisor 27 by the re- operation. 

mainder 24: the quotient is 1 and the re 27)51(1 
mainder 3: then divide the preceding 27 

divisor 24 by the remainder 3 ; the quo- 

tient is 8 and the remainder 0. 24 ) 27 ( 1 

Now, since 8 divides the difference 3, 24 

and also 24, it will divide 27, by principle 3)24(8 

2d ; and since 3 divides the remainder 24, ^qm^ 

and 27, it will also divide 51 : hence it is ^* 

a common divisor of 27 and 51 ; and since it is the greatest com- 
mon factor, it is*their greatest common divisor. Bince the above 
reasoning is as applicable to any other two numl)er8 as to 27 and 
51, we have the fol'lowing rule : 

Divide the greater number by the lesSy and then divide the 
preceding divisor by the remainder ^ and so on^ till nothing re- 
mains : the last divisor will be the greatest common divisor. 

EXAMPLES. 

1. What is the greatest common divisor of 216 and 408 ? 

2. Find the greatest common divisor of 408 and 740. 

3. Find the greatest common divisor of 316 and 810. 

4. Find the greatest common divisor of 4410 and 5670. 

5. Fmd the greatest common divisor of 3471 and 1869. 

6. Find the greatest common divisor of 1584 and 2772. 

Note. — If it be required to find the greatest common divisor of 
more than two numbers, first find the greatest common divisor of 

139. When the numbers are large, on what principles does the oper- 
ation of finding the greatest common divisor depend? What is the 
rule for flndingit ? 
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two of them, then of that common divisor and one of the remain 
ing numbers, and so on for all the numbers ; the last common 
divisor will be the greatest common divisor of all the numb^. 

7. What is the greatest common divisor of 492, 744, aad 
1044 ? 

8. What is the greatest common divisor of 944, 1488, and 
2088? 

9. What is the greatest common divisor of 216, 408, and 
740? 

10. What is the greatest common divisor of 945, 1560, and 
22683 ? 

LEAST CX)MMON MULTIPLK 

140. The common multiple, of two or more nnmbers, is any 
number which will exactly divide. 

The least common multiple of two or more numbers, is the 
least number which they will separately divide without a re- 
mainder. 

Notes. — 1. If a dividend is exax^y divisible by a divisor, it can 
be resolved into two factors, one of which is the divisor and the 
other the quotient. 

2. If the divisor be resolved into its prime' factors, the cor- 
responding factor of the dividend may be resolved into the same 
factors: hence, the dividend toiU contain every prime factor of the 
divieor. 

3. The question of finding the least common multi|de of seyeral 
numbers, is therefore redu(^ to finding a number which shall con- 
tain all their prime factors and none others. 

1. Let it be required to find the least common multiple of 
6, 8 and 12. 

Analysis. — We see, from inspec- opbration. 

tion, that the prime factors of 6 are 2x3 2x2x2 2x2x3 

2 and 3 :— of 8 ; 2, 2 and 2:--and 6 8 12 

of 12; 2. 2 and 3. 

Every number that is a prime fector must appear in the least com- 
mon multiple, and none others: hence, it will contain all the prime 

140. What is the least common multiple of two or more numbers ? 
State the principles involved in finding: it Give the rule for findine it 
What is the multiple when the numbers have no common prime tac* 
tors? 
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£Betoi8 of any one of the numbers, as 8, and such other prime fiuv 
tors of the others, 6 and 12, as are not found among the prime fac- 
tors of 8 ; that is, the Victor 3 : hence, 

2 X 2 X 2 X 3=24, the least common maltiple. 

To find the least common multiple of several numbers. 

I. Pl(we the numbers on the same line, and divide by any 
^ prime number that urdl exactly divide two or more of them, 
i ^ and set dovm in a line below the quotients and the undivided 
' 1^ numbers. 

J II. Then divide as b^ore until there is no prime number 

^ greater than 1 that tvUl exactly divide any two of the numbers. 

III. Then multiply together the divisors and the numbers of 
the lower line, and their product unll be the least common 
multiple. 

Note. — 1. The object of dividing hy any prime number that will 
divide two or more of the numbers, is to £nd common factors. 

2. If the numbers have no common prime factor, their product 
will be their least common multiple. 

. EXAMPLES. 

OFEBATION. 

1. Find the least common mul- 
tiple of 3, 4 and 8. 2)3 4 8 - 

Ans. 2x2x3xlx 2=24. 2)a,...2 4 

3....1 2 

2. Find the least common mul- 
tiple of 3, 8 and 9. 3)3 8 9 

Ans, 3x1x8x3=72. 1....8 3 

3. Find the least common multiple of 6, 7, 8 and 10. 

4. Find the least common multiple of 21 and 49. 

6. Find the least common multiple of 2, T, 6, 6, and 8. 

6. Find the least common multiple of 4, 14, 28 and 98 

7. Find the least common multiple of 13 and 6. 

5. Find the least common multiple of 12, 4 and 7. 

9. Find the least common multiple of 6, 9, 4, 14 and 16. 

10. Find the least common multiple of 13, 12 and 4. 

11. Find the least common multiple of 1 1, 17, 19, 21, and ft 
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CANCELLATION. 

141. Cancellation is a method of shortening Arithmeti- 
cal operations by omitting or cancelling conmion factors. 

1. Divide 24 by 12. First, 24=3 x 8 ; and 12=3 x 4. 

Analysis.— Twenty-fonr divided by 12 is opbbation. 
equal to 3 x 8 divided by 3 x 4 ; by cancelling 24 $xS 

or striking out the 3'8, we hare 8 divided by "To"""! — 7"^^ 
4, which is equal to 2. i^ ^ X 4 

142. The operations in cancellation depend on two princi- 
ples: 

1. Th£ cancelling of a/actor, in any nurnber, is equixxitent 
to dividing the number by that factor, 

2. J^the dividend anddivisor be both divided by (he safM 
number^ the quotient vjiU not be changed, 

principles and examples. 

1. Divide 63 by 21. 

Analysis.— Resolve the dividend and divi- i?"^^?®^* 

Bor into faetors, and then cancel thoee which o3 Tx 9 _ 

are common. 21 — /f x 3"" 

2. In *l times 56, how many times 8 ? 

Analysis.- Resolve 56 into the ^J^'^^' ^ 
two factors 7 and 8, and then cancel 56xT _ fl xT x 7 
the 8. "8 -""1 =*^ 

3. In 9 times 84, how many tunes 12 ? 

4. In 14 times 63, how many times 7 ? 

5. In 24 times 9, how many times 8 ? 

6. In 36 times 15, how many times 45 ? 

Analysis.— We see that 9 is a factor of 86 
and 45. Divide by this factor, and write the OFBBATkv. 
quotient 4 over 8o, and the quotient 5 bdow 4 3 

45. Again, 5 is a factor of 15 and 5. Divide «^ ^ v± 
15 by 5, and write the quotient 3 over 15. ^r__i-^i2 
Dividing 5 by 5, reduces the divisor to 1, which 4? 

need not be set down : hence, the true quotient $ 

4x3=12. 

141. What is caucellatiou ? 

142. On what do the operations of cancellaUon depend ? 
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143. Therefore, to perform the operations of cancellation : 

1. Resolve the dividend and divisor into such factors as 
shaU give aU the factors common to both. 

II. Cancel the common factors and then divide the product 
of the remaining factors of the dividend by the product of the 
remaining factors of the divisor. 

NoTBS. — ^1. Since every factor is cancelled by division, the quo- 
tient 1 always takes the place of the cancelled &ctor, but is omit- 
tad when it is a multiplier of other factors. 

2. If one of the numbers contains a fiictor equal to the ^nxMiuct 
of two or more factors of the other, they may all be cancell^ 

8. If the product of two or more factors of the dividend is equal 
to the product of two or more factors of the divisor, such products 
may be cancelled. 

4 It is generally more convenient to set the dividend on the 
right of a vertical line and the divisor on the left. 

EXAMPLES, 

1. What number is equal to 36 multiplied by 13 and the 
product divided by 4 times 9 ? 

Analysis. — We may place the numbers whose 
product forms the dividend on the right of a verti- 
cal line, and those which form the divisor on the 
left. We see that 4x9=36 ; we then cancel 4, 9, 
and 36. 

2. What is the result of 20x4x12, divided by 
10x16x3? 

Analysis. — First, cancel the factor 10, in 10 
and ^0. and write the quotients 1 and 2 above 
the numbers. We then see that 16 x 3=48, and 
that4xl2=4S: cancel 16 and 3 in the divisor, 

anl 4 and 12 in the dividend ; hence, the quo- 

tient is 2. Ans. 2. 

3. Divide the product of 126 x 16 x 3, by 7 x 12. 

Analysts. — We see that 7 is a factor operation. 

of 126— giving a quotient of 18. We 1 

cancel 7, and place 18 at the right of 





H 

13 
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128. We then cancel 6. in 12 and 18. / 

and write the quotients 2 and 3. We . 

then cancel the &ctor 2, in 2 and 16, ^t 



% 



3 



and set down the quotients 1 and 8. u4ns. 3 X 8 X 3 = 72. 
The product of 1x1 is the divisor, 
aui the product of 3 x 8 x 3=72, the cUvidend. 
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144 CANCELLATION. 

4. What is the quotient of 3 x 8 x 9 x 7 x 15, divided by 
63x24x3x5? 



Analysis.— The 63 is cancelled by 7 x 9 ; 24 
by 8 X 8 ; 3 and 5, by 15 ; hence, the quotient is 1. 



OPERATION. 

u 



n 



5. Divide the product of 6x7x9x11, by 2x3x7x3 
X21. 

6. Divide the product of 4x14x16x24, by 7x8x32 
Xl2. 

7. Divide the product of 5 x 11 x 9 x 7 x 15 x 6, by 30 x 3 
x21x3x5. 

8. Divide the product of 6 x 9 x 8 x 11 x 12 x 6, by 27 x 2 
X 32 X 3. 

9. Divide the product of 1 x 6 x 9 x 14 x 15 x 7 x 8, by 36 
X 126x56x20. 

10. Divide the product of 18 x 36 k 72 x 144, by 6 x 6 x 8 
X 9 X 12 x 8. 

11. Divide the product of 4 x 6 x 3 x 5, by 5 x 9 x 12 x 16, 

12. Multiply 288 by 16, and divide the product by 8 x 9 
x2x2. 

13. In a certain operation the numbers 24, 28, 32, 49, 81, 
are to be multiplied together and the product divided by 
8x4x7x9x6: what is the result ? 

14. Multiply 240 by 18 and divide the product by 6 
times 90. 

15. Divide 16 x 20 x 8 x 3, by 30 x 8 x 6. 

16. How many pounds of butter worth 15 cents a pound, 
may be bought for 25 pounds of tea at 48 cents a pound ? 

' 17. How much calico at 25 cents a yard must be given 
for 100 yards of Irish sheeting at 87 cents a yard ? 

18. How many yards of cloth at 46 cents a yard must be 
given for 23 bushels of rye at 92 cents a bushel ? 



143. Giye the rule for the operatloD of cancellation. 
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19. How many bushels of oats at 42 cents a bushel must 
be given for 3 boxes of raisins each containing 26 pounds, at 
14 cents a pound ? 

20. A man buys 2 pieces of cotton cloth, each containing 
83 yards at 11 cents a yard, and pays for it in butter at 18 
cents a pound : how many pounds of butter did hQ give ? 

21. If sugar can be bought for 7 cents a pound, how many 
bushels of oats at 42 cents a bushel must I give for 56 pounds ? 

22. If wool is worth 36 cents a pound, how many pounds 
must be given for 27 yards of broadcloth worth 4 dollars a 
yard? 

23. If cotton cloth is worth 9 cents a yard, how much 
must be given for 3 tons of hay worth 15 dollars a ton ? 

24. How much molasses at 42 cents a gallon must be given 
for 216 pounds of sugar at 7 cents a pound ? 

25. Bought 48 yards of cloth at 125 cents a yard : how 
many bushels of potatoes are required to pay for it at 150 
cents a bushel ? 

26. Mr. Butcher sold 342 pounds of beef at 6 cents a 
pound, and received his pay in molasses at 36 cents a gallon : 
how many gallons did he receive ? 

27. Mr. Farmer sold 1263 pounds of wool at 5 cents a 
pound, and took his pay in cloth at 421 cents a yard : how 
many yards did he take ? 

28. How many firkins of butter, each containing 56 pounds, 
at 18 cents a pound, must be given for 3 barrels of sugar, 
each containing 200 pounds, at 9 cents a pound ? 

29. How many boxes of tea, each containing 24 pounds, 
worth 5 shillings a pound, must be given for 4 bins of wheat, 
each containing 145 bushels, at 12 shillings a bushel? 

30. A worked for B 8 days, at 6 shillings a day, for which 
he received 12 bushels of corn : how much was the corn 
worth a bushel ? 

31. Bought 15 barrels of apples, each containing 2 bushels 
at the rate of 3 shillings a bushel : how many cheeses, each 
weighing 30 pounds, at 1 shilling a pound, will pay for the 
apples 7 

10 
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COMMON FRACTIONS. 

144. The anit 1 denotes an entire thing, as 1 apple, 
1 chair, 1 pound of tea. 

If the unit 1 be divided into two eqnal parts, each part 
is called one-half. 

If the unit 1 be divided into three equal parts, each part 
(s called one4hird. 

If the unit 1 be divided into four equal parts, each part 
is called one-fourth. 

If the unit 1 be divided into twelve equal parts, each part 
is called one4ioelflh ; and if it be divided into any number 
of equal parts, we have a Hke expresaon for each part. 

The parts are thus written : 

i is read, one-half. -f is read, one-seventh. 

I - - one-thu*d i " ■ one-e^htL 

4 - - one-fourth. iV ■ • one-tenth. 

J - - one-fifth. ^ - - one-ifteenth. 

i ' ' one-sixth. -^ - - one-fiftieth. 

The i, is an entire half; the J, an entire third ; the J, an 
entire fourth ; and the same for each of the other equal parts : 
hence, each equal part is an entire thing, and is called a frac- 
tional unit. 

The unit 1, or whole thing which is divided, is called the 
unit of the fraction. 

NoTB. — In every fraction let the pupil distingaish carefuUj 
between the unit of the fra>Gtion and the fractional unit. The first 
is the fjohoite thing from which the fraction is derived ; the second, 
cne of the eqtuU paHs into which that thing is divided. 

145. Each fractional unit may become the base of a col- 
lection of fractional units : thus, suppose it were required to 
express 2 of each of the fractional units : we should then write 

144 What is a nnit ? What is each part caHed when the nnit 1 Is 
divided into two equal parte ? When it is divided into 8 ? Into 4 f Into 
6? Into 12? 

How may th^ one-half be regarded ? The one-third ? The one-fonrtii ? 
What is each part called ? 

What is the unit of a fraction f What is a fractional unit ? How do 
you distinguish between the one and the other f 
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f which is read 2 halves = J x 2 

I " " " 2 thirds =| x 2 

I " " " 2fourth8=Jx2 

I " " " 2 fifths =ix2 

&c., &c., &c., &c. 

If it were required to express 3 of each of the fractional 
units, we should write 

J which is read 3 halves = J x 3 

i " " " 3thu'ds =|x3 

i " " " 3fourths=Jx3 

i " " " 3 fifths =ix8 

&c., &c., &c., &c. ; hence, 

A FRACTION is one of the equal parts of the unit 1, or a 
collection of such equal parts. 

Fractions are expressed by two numbers, the one written 
above the other, with a line between them. The lower num- 
ber is called the denominator^ and the* upper number the 
numerator. 

The denominator denotes the number of equal parts into 
which the unit is divided ; and hence, determines the value 
of the fractumal unit. Thus, if the denominator is 2, the 
fi'actional unit is one-half; "if it is 3, the fractional unit is one- 
third ; if it is 4, the fractional unit is onefourth, &c., &c. 

The numerator denotes the number of fractional units taken. 
Thus, i denotes that the fractional unit is ^, and that 3 such 
units are taken ; and similarly for other fractions. 

In the fraction f , the base of the collection of fractional 
units is ^, but this is not the primary base. For, ^ is one- 
jyih of the unit 1 ; hence, the primary base of every fraction 
is the unit 1. 

145. May a fractional unit become the base of a collection ? What is 
a fraction ? How are fractions expressed ? What is the lower number 
caUed ? What is the upper number caUed ? What does the denomina- 
tor denote? What does the numerator denote? In the fraction 
8 fifths, what is the fractional base ? What is the primary base ? What 
is the primary base of every fraction ? 
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146. If we take other units 1, each of the same kind, and 
diyide each into equal parts, such parts may be expressed 
in the same collection with the parts of the first : thus, 

f is read 3 halres. 

i " " 7 fourths, 

1^ " " 16 fifths. 

^ " " 18 sixths. 

^ " " 25 sevenths. 

147. A whole number may be expressed firactionally by 
writing 1 below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 
6 - - - f - - - 6 ones. 
6-- - f--- 6 ones. 
8 - - - f - - - 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 .; hence, t?ie value of a number is not changed by 
placing 1 under it for a denominator. 

148. If the numerator of a fraction be divided by its de- 
nominator, the integral part of the quotient will express the 
number of entire units used in forming the fraction ; and the 
remainder will show how many fractional units are over. 
Thus, JgL are equal to 3 and 2 thirds, and is written ^3^=31 : 
hence, 

A fraction has the same form as an unexecuted division. 
From what has been said, we conclude that, 

1st. A fraction is one or more of the equal parts of the 
unit 1. 

2d. The denominator shows into how many equal parts 
the unit is divided^ and hence indicates the valus of the 
fractional unit : 

146. If a second unit be divided into equal parts, may the parts be 
expressed with those of the first ? Hew many units have been divided 
to obtain 6 thirds ? To obtain 9 halves ? 12 fourths ? 

147. How may a whole number be expressed fractionally? Docs 
this change the value of the number ? 

148. If the numerator be divided by the denominator, what does the 

?uoti8nt show ? What does the remainder show ? What form has a 
paction ? What are the seven principles which follow ? 
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8d. The numerator shows how many fractional units are 
taken: 

4th. The value of every fraction is equal to the quotient 
arising from dividing the numerator by the denominator. 

5th. When the numerator is less than the denominator, 
the value of the fraction is less than 1. 

6th- When the numerator is equal to the denominator, 
the volume of the fraction is equal to 1. 

7th. When the numerator is greater than the denomina- 
tor , the value of the fraction is greater than 1 
* 

EXAMPLES IN WRITINO AND READING FRACTIONS. 

1. Read the following fractions ; 

Tjr» »> 'V'l TU* if "so* "vrT' 
What is the unit of the fraction, and what the fractional unit, 
in each example ? How manj fractional units are taken in each ? 

2. Write 12 of the 17 equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-twentieth, express 6 fractional units. Express 12, 18, 
16, 30, fractional units. 

4. If the fractional unit is one 36th, express 32 fractional 
units ; also, 35, 38, 54, 6, 8, 

5. If the fractional unit is one-fortieth, express 9 fractional 
units ; also, 16, 25, 69, 75. 

DEFINITIONS. 

149. A Proper Fraction is one whose numerator is less 
than the denominator. 

The following are proper fractions : 

4> S^ 4» kf It Hf T(r» 9* "B* 

150. An Improper Fraction is one whose numerator is 
equal to, or exceeds the denominator. 

NoTB. — Such a fraction is called improper because its value 
equals or exceeds 1. 

149. What Is a proper fraction ? Give examples. 

150. What is an improper fraction ? Why improper ? Give exam- 
pleft. 



Digitized 



by Google 



150 PROPOSITIONS IN 

The following are improper fractioDs : 

I, h i f f h ¥, ^. ¥. 

151. A SiiiFLE Fraction is one whose numerator and de- 
nominator are both whole numbers. 

Note.— A simple fraction may be either i>roper or improper. 

The following are simple fractions : 

i I t, f h f , f *. 

152. A Compound Fraction is a fraction of a fraction, or 
seyeral fractions connected by the word ^, or x . 

The following are compound fractions : 

iofi, JofiofJ, ix3, +x|x4. 

153. A Mixed Number is made np of a whole number and 
a fraction. 

The following are mixed numbers : 

3J, 4J, 6f, 5f, 62, ^. 

154. A Complex Fraction is one whose numerator or de- 
nominator is fractional ; or, in which both are fractional 

The following are complex fractions : 

J _2 i 45| 

5 19^ I' 691 

155. The numerator and denominator of a fruction, taken 
together, are called the terms of the fraction : hence, eyery 
fraction has two terms. 

fundamental propositions. 

156. By multiplying the unit 1, we form all the whole 
numbers, 

151. What is a simple fraction f Give examples. May it be proper 
or improper ? 

152. what is a compound fraction ? Give examples. 

153. What is a mixed number ? Give examples. 

. 154. What is a complex fraction ? Give examples. 

155. How many terms has every fraction ? What are they f 

156. How may all the whole numbers be formed? How may the 
fractional units be formed ? How many times is one-haJf le«B than 1 f 
How many times Is any fractional unit less than 1 ? 
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2, 3, 4, 5, «, t, 8, 9, 10, &c. ; 

and by dividing the unit 1 by these numbers we form all the 
fractional nnits, 

^> h hh h h h i^ ^&^' 
Now, since in 1 unit there are 2 halves, 3 thirds, 4 
fourths, 6 fifths, 6 sixths, &c., it follows that the fractional 
unit becomes less as the denominators are increased : hence. 

The fractional unit is such a part of 1, as I is of the 
denominator of the froMon, 

Thus, \ is such a part of 1, as 1 is of 2 ; J is such a part of 
1, as 1 is of 3 ; ^ is such a part of 1 as 1 is of 4, &c. &c. 
157. Let it be required to multiply f by 3. 

AKAiiTSiB. — In \ there are 5 fractional operation. 

units, each of which is i, and these are to Ax 3=A^=-liA 
be taken 3 times. But 5 things taken 8 

limes, gives 15 things of the %arM kind ; that is, 15 sixths : hence, 
the product is 8 times as great as the multiplicand : therefore, we 
have 

PROPosmoN I. — If the numerator of a fraction be multi- 
plied by any number ^ the value of the fraction will be in- 
creased as many times as there are units in the multiplier. 



EXAMPLES. 



1. Multiply I by 8. 

2. Multiply i by 6. 

3. Multiply + by 9. 



4. Multiply tV ^J 1^. 

5. Multiply 4 by 20. 

6. Multiply J^ by 25. 



158. Let it be required to multiply f by 3. 

Analtbib. — ^In i there are 4 fractional operatioh. 

units, each of which is J. If we divide |.x3=— 1— =4. 
the denominator by 8, we change the frac- ^"^^ 

tional unit to i, which is 8 times as great as i, since the first is 
contained in 1, 2 times, and the second 6 times. If we take this 
fractional unit 4 times, tlie result i, is 8 times as great as |: 
therefore, we have 

Proposition II. — ^ the denominator of a fraction he divi- 
ded by any number j the value of the fraction will be in- 
crease as many times as there are units in that number. 

197. What Is proved in Proposition I. ? 
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EXAMPLES. 

1. Multiply J by 2, by 4. 4. 

2. Multiply If by 2, 4, 8. 5. 

3. Multiply ^ by 2, 4, 6. 6. 

159. Let it be required to divide ^ by 3. 



Multiply il by 2, 4, 6. 
Multiply a by 2, 6, 7. 
Multiply ^ by 5, 10. 



Analysis. — ^In -A-* there are 9 fractional operahdn. 

units, each of which is ^-f, and these are JL-.a-3= 9~3 =A. 
to be divided by 3. But 9 things, divided ii 

by 8, gives 3 things of the same kind for a quotient ; hence, the 
quotient is 3 elevenths, a number one-third as great as -^ ; hence, 
we have 

Proposition III. — If the numerator of a fraction be divi- 
ded by any number , the value of the fraction unll be dimin- 
ished as many times as there are units in the divisor. 



EXAMPLES. 



1. Divide f| by 2, by 7. 

2. Divide |H ^J ^^• 
1G(). Let it be required to divide -^ by 3 



3. Divide ^ by 25, by 8. 

4. Divide %i% by 8, 16, 10. 



OPERATION. 



Analysis. — ^In -fr, there are 9 fractional 
units, each of which is iV. Now. if we 
multiply the denominator by 3 it becomes 
83, and the fractional unit becomes if j, which is only i of -jV. be- 
cause 33 is 3 times as great as 11. If we take this fractionai 
unit 9 times, the result, A, is exactly i of -ft^ : hence, we 
have 

Proposition IV. — ^ the denominator of a fraction be 
multiplied by any number, the value of the fraction vnU be 
diminished as many times as there are units in thai number. 



1. Divide \ by 2. 

2. Divide | by 7. 

3. Divide yV by 4. 



examples. 

4. Divide \i by 8. 

5. Divide 4i' by 17. 

6. Divide -^ by 45. 



158. What i« proved in proposition IL ? 

159. What i« proved in |)roposition IlL ? 
100. Whot is proved In proposition IV. ? 
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161. Let it be required to multiply both terms of the frac- 
tion f by 4. 

ANAiiYSiB. — In }, the fraetional unit is i, and it ofkratioh. 
is taken 3 times. By multiplying the denominator 8x4__|» 

by 4, the fractional unit becomes A, the value of 6x4 atT 

which is i times as as great as i. By multiplying the numerator 
by 4, we increase the number of fractional imits taken, 4 times, 
that is, we incretue the number just as many times as we decrease 
the value; hence, the value of the fraction is not changed ; there- 
lore, we have 

Proposition V. — ^ both terms of a fraction be multiplied 
by the same number, the value of the fraction unU not be 
changed. 

EXAMPLES. 

1. Multiply the nmnerator and denominator of f by f : 
this glTes .«^— 35, 

2. Multiply the numerator and denominator of y^ by 3, by 
4, by 6, by 6, by 9. 

3. Multiply each term of f| by 2, by 3, by 4, by 5, by 6. 

162. Let it be required to divide the numerator and de- 
nominator of T^ by 3. 

Analysis.— In A, the fractional unit is tV, and operation. 

is taken 6 times. By dividing the denominator 6 -i-3 2 

by 3, the fractional unit becomes i, the value of T^.i_q — H*' 
which is 3 times as great as ig. By dividingth© ao • o O 
numerator by 3, we diminish the number of mctional units taken 
3 times : that is, we diminish the number just as many times as we 
increase the value : hence, the value of the fraction is not changed : 
therefore we have 

PBOPOsrnoN VI. — ^ both terms of a fraction be divided 
by the same number, the value of the fraction toiU not be 
changed. 

examples. 

1. Divide both terms of the fiuction ^ by 2 : this gives 
A±i=t Ans. 



161. What le proved by proposition V. ? 
163. Wliat is proved by propotdtion VI. 1 
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2. DiTide both terms by 8 : this gives -fy ±t=i- 

3. DiYide both tenns of the fraction ^ by 2, by 4, by 8, 
by 16. 

4. Divide both terms of the fraction ^ by 2, by 3, by 4, 
by 6, by 6, by 10, by 12. 

RBDUCTION OF FRACTIONS. 

163. Reduction of Fractions is the operation of changing 
the fractional unit without altering the value of the fraction. 

A fraction is in its lowesi terms, when the numerator and 
denominator have no common factor. 

CASE I. 

164. Tb redtice a fraction to its lowest terms. 

1. Reduce ^VV ^ ^^ lowest terms. 

ANAI.YBIB.--By inspection, it is seen that 5 
is a common factor of the niuneiator and IBT ofbration. 
denominator. IMvidhig by it. we have if. 5)^=:^ 

We then see that 7 is a common actor of 14 
and 35: dividing by it, we have f. Now, '7^i4=a. 

there is no common &ct<» to 2 and 5 : hence, >' 3* ^ 

} is in its knoeit iertM. 

The greatest common divisor of 70 and 175 2d operation. 
is 36, (Art. 136) ; if we divide bol^ terms of Zb)-^=z^- 

the fraction by it, we obtain |. The value <rf 
the fraction is not changed in ttther operatioii, smce the nmnera- 
tor and denominatCHf are both divided by the same number (Art. 
163): hence, the foUowing 

Rule.— 2>ivirf« the numerator and denemineaor by any 
number that vnU dimdethem both without a remainder, and 
dimde the quotient, in the same manner untU they have no 
common factor. 

Or : Divide the numerator and denomincdor by their grealr 
est common divisor. 

les. What Isreduction of fractions ? When Is a fraction in its lowest 
161 How do you reduce a fraction to its lowest terms ? 
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EXAMPLES. 

Reduce the following fractions to their lowest terms. 



1. Reduce |f. 

2. Reduce if. 

3. Reduce |^. 

4. Reduce fft. 
6. Reduce fj. 
6. Reduce ^. 
*I. Reduce -f^. 
8. Reduce -j^^. 



9. Reduce fff, 

10. Reduce ^. 

11. Reduce i^. 

12. Reduce fj^. 

13. Reduce f^. 

14. Reduce ^i^. 

15. Reduce ff. 

16. Reduce f^f. 



CASE n. 



165. To reduce an improper fraction to its eouivdlenC 
whole or mixed number, 

1. In ^ how many entire units ? 

AnaI/YSIS.— Since there are 8 dghths in 1 unit, OfBRATIOH. 
in ^ there are as many units as 8 is contun- 8)59 

ed times in 59, whieh is 7} times. 



If. 



Hence, the following 



Rule. — Divide the numerator by the denominator, and the 
remit wHl be the whole or mixed number. 

EXAMPLES. 

1. Reduce ^ and ^ to their equivalent whole or mixed 
numbers. 

OFBRATIOir. OFEBATIOir. 

4)84 9)67 

21 ^. 

2. Reduce ^ to a whole or mixed number. 

3. In ^ yards of cloth, how many yards ? 

4. In ^ of bushels, how many bushels ? 

165. How do you rednee an improper Iractkm to a wliole or mixed 
nmnber? 
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5. If I gire | of an apple to each one of 15 children, how 
many apples do I give 7 

6. Reduce «J, ^W, ^yy^, »mff^* to their whole or 
mixed numbers. 

7. If I distribute 878 quarter-apples amoi^ a number of 
boys, how many whole apples do I use ? 

8. Reduce WAf* W^» VtVAV i ^ t^^ir whole or mixed 
numbers. 

9. Reduce iiTj^jijig , l y^tfA t, say^gjgg , to their whole 
or mixed numbers. 

CASE IIL 

166. To rediu)e a mixed nurnber to its equirxUent improper 
fraction. 
. 1. Reduce 4| to its equivalent improper fraction. 

Analysis. — Since in any number opsmATiov 

there are 5 times as many fifths as Av^ qa fif^ka 

units, in 4there wiU be 5 times 4 fifths, * ^^ , n^vT 

or 30 fifths, to which add 4 fifths, and *dd 4 fafths. 

we have 24 fifths. gives ^ =24 fifths. 

Hence, the following 

Rule. — MuUiply the whole number by the denominator of 
ihefraction: to (he product add the numerator^ and placed 
sum over the given denominator. 

EXAMPLES. 

1. Reduce 47f to its equivalent fraction. 

2. In 17| yards, how many eighths of a yard? 

3. In 42 ^ rods, how many twentieths of a rod 7 

4. Reduce 625^ to an improper fraction. 

5. How many 112ths in 205^^^ 1 

" 6. In 84^ days, how many twenty-fourths of a day ? 

7. In 15^^ years, how many 365ths of a year ? 

8. Reduce 916f^ to an improper fraction. 

9. Reduce 25^ 156f}> to their equivalent fhustions. 

ISA. How do yon reduce a mixed nnmber to its equivalent improper 
fraction. 
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CASK IV. 

167. To reduce a whole number to a fraction having a 
given denominator. 

1. Reduce 6 to a fraction whose denominator shall be 4. 

Analysis. — Shioe hi 1 unit there are 4 foorths, ofbration. 
it follows that in 6 units there are6 times 4 fourths, 6 x 4=24. 
or 24 fourths: therefore, 6=V- ' hence, aA 

Rule. — Multiply (he whcie number and denominator 
together J and write the product over the required denomi- 
nator. 

EXAMPLES. 

1. Reduce 12 to a fraction whose denominator shall be 9. 
2 Reduce 46 to a fraction whose denominator shall be 15. 



3. Change 26 to 7ths. 

4. Change 178 to 40ths. 

5. Reduce 240 to 114ths. 



6. Change $54 to quarters. 
T. Change 96t/£f. to quarters. 
8. Change 426Z&. to 16ths. 



CASE V. 

168. To reduce a compound fraction to a simple one, 
1. What is the yalue of | of ^^? 

AKALTsra.— Three-fourths c^f ki 3 times 1 fourth opBRATioir. 
of f;l fourth off is A (Art 160); 8 fourths off is 3x5 15 
8 times A, or «: therefore, } of *=«: hence, 4 x 7~28 

Rule. — Multiply the numerators together for a new 
numerator y and the denominators together for a new de- 
nominator. 

NoTB. — ^If there are mixed numbers, reduce them to their equir- 
alent improper fractions. 

EXAMPLES. 

Reduce the following fractions to simple ones. 



1. Reduce i of J of f 

2. Reduce f of f of f . 

3. Reduce! of f of-,^. 



4. Reduce 2i of 6^ of T. 

5. Reduce 5 of ^ of -f of 6. 

6. Reduce 6^ of 7^ of 6|i. 
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METHOD BY CANCELLING. 

169. The work may often be abridged by canceUirvg com- 
mon factors in the nmnerator and denominator (Art. 143). 

In every operation in fraUionB, let this be done whenever 
it is possible, 

EXAMPLES. 

1. Kednce {- of f of ^ to a simple fraction. 

5 



Here, l^^^^=f ^^» 7 



1 I 5=f 






# 


^ ^ 


« 


5 x$ 


# 


6 


2= 



NoTK — ^The divisors are always written on the left; of the 
vertical line, and the dividends on the right. 

2, Reduce |- of ■§• of ^ to its simplest terms. 

2 

t $ $ 2 
1 ^«^^' J^rj^^? ^'' 



Note. — ^Besides cancelling the like f&ctors 8 and 8, and 9 and ^ 
we also cancel the iiactor 3, common to 15 and 6, and write over 
them, and at the left and right, the quotients 5 and 2. 

3. Reduce | of f of |^ of -j^ of ^ to its simplest terms. 

4. Reduce -^ of -^ of -^ of f to its simplest terms. 

5. Reduce 3f of f of -^ of 49 to its simplest terms. 

CASE TI. 

170. To reduce fractions of different denominaion to 
fractions having a common denominator, 

1. Reduce \, J and J to a common denominator. 

167. How do you reduce a whole number to a fraction having a 
given denominator ? 

168. How do you reduce a compound fraction to a simple one? 

169. How is the reduction of compound fractions to simple ones 
a))ridged by cancellation. 
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AHALT8I8.— If both terms of the operation. 

first fraction be multiplied by 15, 1x3x5=16 1st num. 
the product of the other denomina- 7x2x6=70 2d num 
tore, it will become iJ. If both j^QwO — oa ^a «««,* 
tenAs of the second fraction be muL ^ X ^ X 2-24 3d num. 
tiplied by 10, the product of the 2x3x6=30 denom. 
other denominators; it will become Jft. If both terms of the 
third be multiplied by 6, the product of the other denominatora, 
it will become M. In each case, we have multiplied both terms 
of the fraction by the same number ; hence, the value has not 
been altered (Art. 161) : hence, the following 

Rule. — Beduce to simple fraxitions when necessary ; then 
multiply the numerator of each fraction by all the denomi- 
nators except its own, for the new numerators, and ail the 
denominators together for a common denominator. 

Note. — When the numbers are small the work may be per- 
fonned mentaUy. Thus, 

EXAMPLES. 

Reduce the following fracUons to common denominators. 



1. Reduce f , %, and ^, 

2. Reduce f , •^, and ^. 

3. Reduce f , |, and f . 

4. Reduce 2}, and | of -f. 
6. Reduce 6i,f of I, and 4. 



6. Reduce 3| of | and f . 

7. Reduce J,i^, and 37. 

8. Reduce 4, fj, and ^. 

9. Reduce 7^, fi, ^, 
10. Reduce 4^, 8|, and 2J 



Note. — ^We may often shorten the work hv multiplying the nu- 
merator and denominator of each fraction by such a number as 
will make the denominators the same in all. 

10. Reduce ^ and | to a common denominator. 

• UPEUATIOH. 

AKAiiTBiB-^Multiply both terms of the first l^ 1=|. 

8, and both terms of tiie second by 2. ? ___ « 



11. Reduce ^ and J. 

12. Reduce |, -^^ and |. 

13. Reduce f , ^, ^. 



14. Reduce f , 3^, and |. 

15. Reduce Q^, 9^, and 5. 

16. Reduce 7f , f, i, and f 



170. How do you reduce fractions of different denominators to frac- 
tiouB having a common denominator ? When the numbers are small, 
how may the work be performed ? 
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CASS yn. 

171. ToredtU)e/r(U)Hon8 to t?ieir least 0(}mm(m 

The least common denominator is the number which con- 
tains only the prime factors of the dencnninators. 

1. Beduce \, f , and |, to their least common denominator. 

OFERATIOK. 

(12-f-3)xl= 4 Ist Numerator. 8)3 .6.4 
(12-5-6) X 5=10 2d " 2)1 . 2 . 4 

(12-j-4)x3= 9 8d " 1.1.2 

3 X 2 X 2=12, least com. denom. 

Therefore, the fractions J, |, and }, reduced to their least 
common denominator, are -f^, -J-f, and -f^. 
Hence, the following 

RuLS. — ^I. Find the least common mtdtiple of the denomi- 
nators (Art. 140), which unU be the leastcommon denominator 
of the fractions, 

II. J^ivide the least conmion denominator by t?ie denominch 
tors of the given fractions separately f and multiply the nume- 
rators by the corresponding quotients, and place &e prod%ud8 
over the least common denominator. 

NoTBS. — 1. Before beginning the opeTation, ledaoe every frac- 
tion to a elmple fraction and to its lowest terms. 

2. The erpresalons, (12-r8)xl. (12-^6) x 6, (12-^4)x8, indi- 
cate that the guotients are to be multiplied by 1, 6, aad 8. 

SXAMPLES. 

Reduce the following fractions to their least common 
denominator. 



2. Reduce J, f , ^. 

3. Reduce 14f , 6|, 6J. 

4. Reduce ^, ^, f 

5. Reduce t^, -^^ f 

6. Reduce |i, Z^, 4. 



1. Reduce 3|, 4^, 8^. 

8. Reduce ^, |, |, and f . 

9. Reduce 2^ of ^, S^ of 2. 

10. Reduce f , J, f , and ^. 

11. Reduce J, I, t, i, H. J 



171. What is the least oommon denominator of several fractions t 
How do you reduce fractions to their least oommon denominator ? 
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ADDITION OP FHACTIONS. 

172. Addition of Fractions is the operation of finding the 
number of firactional units in two or njore fractions. 

1. What is the sum of J, f , and f ? 

ANALT8I& — ^The firactiamil unit is the same ' 
in each fraction, viz. : .i ; bat the numerators 
show how many such units are taken (Art. 148) ; 
hence, ths mm of the numerators written over 
the common detiominator, expresee$ the eum of 
the firacHoM, 

2. What is the sum of | and J ? 



OFERATTON. 

1+34-5=9. 
Am, f =44. 



OPERATION. 

i=i 

1=1 

f+*=i=H 



AKAiiTBiB.— In the first, the fractional unit 
is i, in the second it is i. These units, not 
being of the same kind, cannot be expressed in 
the same collection. But the i=|, and |=J, 
in each of which the tmit is i : hence, tiieir 
sum]8%=li. 

Note. — Only units of the same kind, whether fractional or inte- 
gral, can he expressed %n the same collection. 

From the above analysis, we have the following 

Rule. — ^I. When thefrojctions have the sanie denominator^ 
add the numerators, ana place the sum over the common deno- 
minator. 

II. When they have not the same denominator^ reduce them 
to a common denominator, and then add as before. 

Note. — After the addition is performed, reduce every result to 
its lowest term& 



EXAMPLES. 



1. Add i, f , f , and f . 

2. Add \, ^, and f 

3. Addf,t,f,^,andV- 

4. AddT%,A,A.a«dTfir. 

5. Add i, ^, and ^. 

6. Add i, I, i, and ^, 
T Add i, I i, and ^, 



8. Addf, ?,t,andVV. 

9. Add9, §,TV,f,andf 

10. Add \, f f I, and f 

11. Add Vt, i, ^, and f 

12. Add \, i, and f 

13. Add ^, ^, f , and f 

14. Add Vt. i 4, and ^. 
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15. What is the sum of 19|, 6§, and 4|? 

OPERATION. 

Whole numbers. Fractions, 

19+6+4=29 !+§+*=«*= 1t%^. 

Sum=29+1^=30^. 

173. NoTB. — ^When there ore mixed numbers, add the vholt 
numbers and fractions separately, and then add their sums. 

Find the snms of the following fractions : 



16. Add 34, 1A, 12*, li. 
11. Add 16, 9|, 25^, if 

18. Addjof^, tof9,UA. 

19. Add 2^^, 6i, and 12^. 



20. Add 900tV, 450t, IS^f. 

21. Addiof^oflitoioff. 

22. Add l^ totof2Tf 

23. Add t, 1J, and 8|. 



24. What is the snm cf | of 12| of If, and | of 25 ? 

25. What is the sum of ^ of 9^ and -j^ of 328f ? 

174. 1. What is the sum of ^ and ^? 

Note. — K each of the two fractions has . operation. 
1 for a numerator, the sum of the frac- ■J-+-J-=-A^+3V=-Vi. 
tions will be equal to the sum of their i_i i_6 + e 
denominators divided by their product. i + c" — ^-^^ = To • 



2. What is the sum of ^ and ^ ? of |- and^V ? 

3. What is the sum of -J- and ^^^ ? of ^V ^^^ t^? ^^ t^ 
and^? 

4. What is the sum of J and .^1 of ^ and J? of } 
and^V? 

SUBTRACTION OF FRACTIONS. 

175. Subtraction of Fractions is the operation of finding 
the difference between two fractions. 



172. What is addition of fractions ? When the fractional nnit is the 
same, what is the sum of the fractions ? What units may be expressed 
in the same collection ? What is the rule for the addition of fractions ? 

173. When there are mixed numbers, how do you add ? 

174. When two fractions have 1 for a numerator, what Is their sum 
oqnal to ? 

175. What Is subtraction of fractions ? 
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1. What is the difference between f and f ? 

Analysis. — In this example the fractional unit * operation. 

l8 i : there are 5 such units in the minuend and A— 5.=*= J 

8 in the subtrahend : their difference is 3 eighths ; ^^^ t 

therefore, 2 is written over the conmion denomi- ' * 
nator 8. 

2. From J/ take Y- I 4. From |^ take -^. 

3. From -| take f . 1 5. From m take |^. 



6, What is the difference between ^ and \ ? 

o 



OPERATION. 

Analysis. — ^Reduce both to the same frac- 'f^-H* 

tional unit -^ : then, there are 10 such units 

in the minuend and 4 in the subtrahend: jj, 4~__fi" j 

hence, the difference is 6 twelfths. tt iir — A — j 

Ans, J. 

From the above analysis we have the following 

Rule.— I. When the fractions have the same denominator, 
subtract the less numerator from the greater, and place the 
difference over the common denominator, 

II. When they have not the same denominator, reduce them 
to a common denominator, and then subtract as before. 

examples. 
Make the following subtractions : 



4. From 1, take ■^. 

5. From i of 12, take |f of J. 

6. Fm^ofliof7,takef off 



1. From ^ take f . 

2. From ^ take |. 

3. From -^ take -^. 

T. From f of | of J take ^ of § of 1. 

8. From | of ^J of 6J, take | of ^ of f 

9. From -j^ of ^ of J, take -^ of f 

10. What is the difference between 4^ and 2|? 

operation. 
f4=2^ Ans. 2^ Ans 
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176. Therefore : When (here are mixed numbers, change 
both to improper fracttOTis and subtract as in Art. 116 ; or, 
subtract the integral and fractional numbers separately, and 
write the results. 

11. From 84^3^ take 16J. | 12. From 246f take 164^. 
la From ^ take 4J : f =:JV and J=^. 

NoTB.— Since we cannot take fx from -fy we operation. 

borrow 1, or |i, &om tiie minuend, whicli added *lZ=z^J^ 

to A=H; then fr from H leaves H. We murt 4i = 4jd 

now cany 1 to the next figure of the subtrahend ' "TT^ 

and proceed as in subtraction of simple numbers. Ans. 2%{ 

14. From IGJ take 5f I 16. From 36| take 21^. 

15. From 26^ take 19f I It. From 400^ take 821S. 

18. From | take ^. 

Note. — ^When the numerators are 1, operation. 

the difference of the two fractions is I — -jlpzz-l^ — -^^-A 

equal to the difference of the denomina- | JL. = ii-s ^^^ jl 

tors divided by their product ** ^^ iixs *® 

19. What is the difference between \ and I ? Between 
Jand^V? iand^V? lArand^? T^w^diV? ^^^^t^s^ 

MULTIPLICATION OF FRACTIONS. 

177. Multiplication of Fractions is the operation of taking 
one number as many times as there are units in another, 
when one of the numbers is fractional, or when they are both 
fractional. 

1. If one yard of cloth cost f of a dollar, what will 4 yards 
cost? 

Analysis. — Four yards will cost 4 operation. 

times as much as 1 yard; if 1 yard J| x i=^^=^=2h 
costs 5 eighths of a dollar, 4 yards will 
.^oost 4 times 5 eighths of a dollar, which are 20 eighths; equal to 
2i dollars. 

176. When there are mixed numbers, how do yon subtract ? Explain 
the case when the fractional part of the subtrahend is the greater f 

177. What ia multipUcaUon of fractions f 



Digitized 



by Google 



COMMON FBACTIOKS* 165 



2d. If we divide the denominator by 4, 
the fraction will be multiplied by 4 (Prop. 
n) : performing the operation, we obtain^ 
I which = 2i : hence, 




2 



To multiply a fraction by a whole number : 
numerator^ or divide the denominator by the mvUiplier. 

EXAMPLES. 



1. Multiply T% by 12. 

2. Multiply ^ by 7. 

3. Multiply J^ by 9. 



4. Multiply J^ by 5. 

5. Multiply ffV by 49. 

6. Multiply ifj by 26. 



I. If 1 dollar will buy |^ of a cord of wood, how much will 
15 dollars buy ? 

8. At I- of a dollar a pound, what will 12 pounds of tea 
cost? 

9. If a horse eats | of a bushel of oats in a day, how much 
will 18 horses eat? 

10. What will 64 pounds of cheese cost, at ^ of a dollar 
a pound ? 

II . If a man travel g of a mile an hour, how far will he 
travel in 16 hours? 

12. At f of a cent a pound, what will 45 pounds of chalk 
cost? 

13. If a man receive -j^ of a dollar for 1 day's labor, how 
much will he receive for 15 days ? 

14. If a family consume ^ of a barrel of flour in 1 month, 
how much will they consume in 9 months ? 

15. If a person pays \^ of a dollar a month for tobacco, 
how much does he pay in 18 months? 

181. To multiply a whole mimber by a fraction. 

1. At 15 dollars a ton, what will ^ of a ton of hay cost ? 

ANAiiYSiB.— let. Four fifths of a ton will 
ooBt 4 times as mach as 1 fifth of a ton ; if operation. 

1 ton cost 15 dollars, 1 fifth will cost Jt of 15 (l5_s-5) x 4 = 12. 
dollars, or 3 dollars, and It will cost 4 times 3 ^ ' ^ 
dollars, which are 12 dollars. 



180. How do you multiply a fraction by a whole number? 
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Ob : 2d. 4 fiftlis of a ton will cost 1 fifth 

of 4 times the cost of 1 ton ; 4 times 15 is 60, 1 1; v d.^-^ 1 ^ 

and 1 fifth of 60 is 12. ±o?^^ . o — la. 



x$' 
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NoTB. — ^Both operations may be combined 
in one by the use of the yerti<^ line and can- 
cellation : hence, 

12 Am, 

Divide the whole number by the denominator of thefradwn 
and mvUiply the quotient by the numerator; 

Or : Multiply the whole number by the numerator of the 
fraction and divide the product by the denominator. 

EXAMPLES. 

1. Multiply 24 by |. j 3. Multiply 105 by \. 

2. Multiply 42 by ^. I 4. Multiply 64 by ^. 

5. What is the cost of J of a yard of cloth at 8 dollars a 
yard? 

6. If an acre of land is valued at 75 dollars, what is -^ of 
it worth ? 

1. If a house is worth 320 dollars, what is -^ of it worth ? 

8. If a man travel 46 miles in a day, how far does he 
travel in f of a day ? 

9. At IS dollars a ton, what is the cost of -j^ of a ton of 
hay? 

10. If a man earn 480 dollars in a year, how much does 
he earn in |^ of a year ? 

182. To multiply one fraction by another. 

1. If a bushel of com cost f of a dollar, what will f of a 
bushel cost ? 

OPERATION. 

ANALTBi8.~-5-sizths of a bushel will cost |Xf=^ = ^ 
i times as much as 1 bushel, or 5 times 4 

1 sixth of a bushel : i of } is ^^, (Art. 180), 2 ^ 

and 5 times -ft is H=i *• hence, 5 



8 



R— ft 
O — J. 



181. How do you multiply a whole number by a fraction t 
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Multiply the numerators together for a new numeraior and 
the denominators together for a new denominator. 

Notes.— 1. When the muldpller is lees than 1^ we do not take 
the whole of the multiplicand, but only such a part of it as the 
multiplier is of 1. 

2. When the multiplier is a proper fraction, multiplication does 
not imply increase^ as in the multiplication of whole numbers. 
The product is the same part of the multiplicand which the multi- 
plier is of 1. 

EXAHPLSS. 

1. Multiply 2 by ^. j 3. Find the pro't of }, §, ^ 

2. Multiply -Tfjhj^, 14. Find the pro't of f , ^, |+. 

5. If 6ilk is worth -^ of a dollar a yard, what is f of a yard 
worth ? 

6. If I own f of a farm and sell } of my share, what part 
of the whole farm do I sell ? 

7. At ^ of a dollar a pound, what will -j^ of a pound of 
tea cost ? 

8. If a knife cost ^ of a dollar and a slate f as much, what 
does the slate cost ? 



OPEBATIOK. 

9. Multiply 6i by i of f 5^=^^^ ; \ of t=^. 

Note.— Before multiplying, ^ ^ ^~| ^ 
reduce both fractions to the form ^ ^ 

of simple fractions. g 






9 I 1=iAns. 



GBNERAI« EXAMPLES. 



1. Mult. Jof Joff by^fif. 

2. Mult.Xbyf oflj. 

3. Mult. I of 3 by i- of 15f 



4. Mult. 5 of § off by 4i. 

5. Mult. 14 of ^ of 9 by 6f. 

6. Mult. ^ of G of 4 by f of 4. 



183. When the multiplicand is a whole and the multi- 
plier a mixed number, 

183. How do you multiply one fraction by another? When the 
multiplier is less than 1, what part of the multiplicand is taken ? Jf the 
fraction is proper, does multiplication imply increase ? What partis the 
product of the multiplicand ? 
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1. What is the product of 48 hj 8^ ? 

OFBRATEOH. 

Note.— Urst multiply 48 by ^ which gives 48x1= 8 
8 ; then by 8, which gives 884, and the sum, 392 aq^ ft— qq^ 
Is the product : hence, *^ X »--d»4 

392 

MvUiply first by the fraction, and then by the whole 
number^ ana add the products, 

8. Mult. 67 by 9J. I 10. Mult. 108 by 12^. 

9. Mult. 12§ by 9. | 11. Mult. 5f by 3 J. 

12. What is the product of 6^, 2^ and J of 12 ? 

13. What will 24 yards of cloth cost at 3| dollars a yard ? 

14. What will 6 J bushels of wheat cost «.t 3| dollars a 
bushel ? 

15. A horse eats -^ of ^ of 12 tons of hay in three months ; 
how much did he consume ? 

16. If § of 5 of a dollar buy a bushel of com, what will 
1^ of -jfii- of a bushel cost ? 

IT. What is the cost of 5§ gallons of molasses at 96^ cents 
a gallon ? 

18. What will 7fJ dozen candles cost at -j^ of a dollar per 
dozen? 

19. What must be paid for 116 barrels of flour at If dol- 
lars a barrel ? 

20. If 1^^ of f of 2 yards of cloth can be bought for one dol- 
lar, how much can be bought for ^ of 13 J dollars ? 

21. What is the cost of 15| cords of wood at 3f dollars a 
oordf 

DIVISION OF FRACnONa 

184. Division of Fractions is the operation of finding a 
number which multiplied by the divisor will produce the divi- 
dend, when one or both of the parts are fractional. 

185. To divide a fraction by a whole number.^ 

1. If 4 bushels of apples cost f of a dollar, what will 
1 bushel cost ? 

188. Jfote may yoft mnltiply when the muUiplieand ie a whole atul the 
mnUipUer a mixed number f 

184. What is division of fractions? 

185. How do you divide a fraction by a wUole number J 
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ANALTSid.~Sino« 4 bushels cost | of a dollar, 

i bushel will cost i of $ of a dollar. Dividing operation. 

Ae numerator of Uie fhtction t liy 4, we have -1-^-4 =1.. 
I (Art 169). 

Multiplying the denominator by 4 wiU pro- |'-4-4r=-^=}. 
duoe the same result (Art 160) : hence, 

Divide the numerator or multiply the denominator by the 
divisor. 



Note. — ^Bv the nse of the vertical line «nd the 9 
prindples of cancellation (Art. 143), all operations a 
VOL divisions of fractions may be greatly abridged. ^ 



1. Divide \i by 6. 

^ Divide^ by 9. 

3. Divide ^ by 15. 

4. Divide ^ by 75. 
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EXAMPLES. 

5. Divide ff by 6. 

6. Divide ^ by 12. 
1. Divide ^ by 20. 
8. Divide ^ by 2T. 



i=| 



9. If 6 horses eat -j^ of a ton of hay in 1 month, how mnch 
will one horse eat ? 

10. If 9 yards of ribbon cost f of a dollar, what will 1 yard 
cost? 

11. If 1 yard of cloth cost 4 dollars, how mnch can be 
bonght for f of a dollar ? 

12. If 5 pounds of coffee cost j^ of a dollar, what will 
1 pound cost ? 

13. At $6 a barrel, what part of a barrel of flonr can be 
bonght for f of a dollar ? 

14. If 10 bnshels of barley cost 3^ dollars, what will 
1 bushel cost ? 

OFERATIOK. 

Note. — ^We reduce the mixed number to 31=JUi. 

an improper fraction and divide as in the 
case of a simple fraction. iJL-5-10=l Ans, 

15. If 21 ponnds of raisins cost 4} dollars, what will 1 
pound cost ? 

16. If 12 men consume 6f pounds of meat in a day, how 
much does 1 man consume 7 
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186. To divide a whole number by a fraction. 

1. At ^ of a dollar apiece, how many hats can be bonght^ 
for 6 dollars ? 

Analysis. — Since i of a dollar will operation. 

buy one hat, 6 dollars will buy as many 6-i- J= 6x5-5-4 = 1 J. 
hats as i is contained times in 6 ; and 



as there are 5 times as many fifths as 
whole things in any number, in 6 there ^ 

are 30 fifths, and 4 fifths iscontained in ^ ^ 

80 fifths 7i times : hence« 



^' 



2 15=Ti. 

Invert the terms of the divisor and muUivLy the whole nwmr 
ber by the new fraction. 



1. Divide 14 by g. 

2. Divide 212 by |f . 



EXAMPLES. 



3. Divide 63 by Jf . 

4. Divide 420 by ^, 



5. At li of a dollar a yard, how many yards of cloth can 
be bought for 9 dollars ? 

6. If a man travel g of a mile in 1 hour, how long will it 
take him to travel 10 miles ? 

1. If I of a ton of hay is worth 9 dollars, what is a ton 
worth ? 

187. To divide one fraction by another, 

1. At f of a dollar a gallon, how much molasses can be 
bought for I of a dollar ? 

Analysis.— Since ) of a dollar operation. 

will buy 1 ^on, i of a dollar will J-^|= | X $=f^=2^. 

buy as many gallons as f is contained g - 

times in i : one is contained in ^. ^ o 

times : but i is contained 5 times as f_ 

many times as 1, or ^ times ; but 2 16 

fifths is contained half as many times 

as i, or ^ times, equal to 3t*5 times : hence, 

I. Invert the terms of the divisor, 

IT. Multiply the numerators together for th£ numerator 
if the quotient, and 'the denominators together for the de- 
nominator of the qujotierd. 



7 
35=2A. 



Ida. How do yon divide a whole nimiber by a fraction f 
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Notes.— 1. If the Tertical line is used, the denominator of the 
dividend and the numerator of the divisor tall on the left, and the 
other terms on the right. 

2. Gancel all common fiustors. 

3. If the dividend and divisor have a common denominator, 
they will cancel, and the quotient of their numerators will be the 
answer. 

4. When the dividend or divisor contains a whole or mixed 
number, or compound fractions, reduce them to the form of simple 
fractions before dividing. 

EXAMPLES. 

4. Divide | of J by ^^^ of 1 J. 

5. Divide | of 21 by f of SJ. 

6. Divide 6J by 2J. 



1. Divide ^ by If. 

2. Divide -^ by ^, 

3. Divide aj by Jf 



7. At ^ of a dollar a pound, how mach batter can be 
bought for H <^f 8. dollar ? 

8. If 1 man consame 1^ pounds of meat in a day, how 
many men would 8f pounds supply ? 

9. If 6 pounds of tea cost 4^ dollars, what does it cost a 
pound ? 

10. At 1^ of a dollar a basket, how many baskets of peaches 
can be bought for 11^ dollars ? 

11. If f of a ton of coal cost 6 J dollars, what will 1 ton 
cost, at the same rate ? 

12. How much cheese can be bought for -J^ of a dollar at 
^ of a dollar a pound ? 

18. A man divided 2^ dollars among his children, giving 
them iV of * dollar a piece ; how many children had he ? 

14. How many times will -J^ of a gallon of beer fill a vessel 
holding ^ of f gallons ? 

16. How many times is ^^ of ^ of 27 contained in ^ of 4 
of 42§ ? 

16. If 5^ bushels of potatoes cost 2f dollars, how much do 
they cost a bushel ? 

17. If John can walk 21 miles in ^ of a day, how far can 
he walk in 1 day ? 

18. If a turkey cost If dollars, how many can be bought 
for 12f dollars ? 

19. At f of J of a dollar a yard, how many yards of rib- 
bon can be bought for f^ of a dollar ? 

187. How do yon divide one fraction by another f 
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REDUCTION OP COMPLEX FRACTIONS. 

188. Complex Fractions are only other forms of expression 

for the division of fractions : thus ; Z is the same as 4 divided 

i 
hj f ; and may be written, ^ x f =f|=2f . 

189. To reduce a complex fraction to the form of a ma- 
ple fraction, 

1. Reduce it to its simplest form. 

OPERATION. 



?|^=¥-*=?xA=A. ^ns.; hence, 

. 3 

Rule. — Divide the numercAor of the complex fraction by its 
denominator^ 

Or : Multiply the numerator of the upper fraction into the 
denorhinator of the lower ^ for a numerator ; and the denomi- 
nator of the upper fraction into the mimerator of the lou)er,for 
a denominator. 

Notes. — 1. When either of the terms of a complex fraction is a 
mixed number, or compound fraction, it must first be reduced to 
the form of a simple fraction. 

2. When the vertical line is used, the numerator of the upper and 
the denominator of the loioer numbers fall on the right of the verti- 
cal line, and the other terms on the left;. 

EXAMPLES. 

Reduce the following complex fractions to their simplest form : 
1. Reduce I.. 



2. 



Reduce -1. 



3. Reduce "lik 

4. Reduce | of i.. 

6 Reduce t^.. 

iof2t 



6. Reduce H5. 

^ 

1. Reduce _iife. 
4 of 16 

8. Reduce ?llf . 

25H 

9. Reduce^iL. 
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DENOMINATE EBACnONS. 

190. A DENOMINATE Fraction is one in which the unit of 
the fraction is a denominate number. Thus, ^ of a yard is a 
denominate fraction. 

191. Reduction of denominate fractions is the operation 
of changing a fraction from one denominate unit to another 
without altering its yalue. 

There are four cases : 

1st. To change from a greater unit to a less, as from yards 
to inches : 

2d. To change from a less unit to a greater : 

3d. To find the value of a fraction in integers of lower 
denominations : 

4th. To find the value of integers in a fraction of a larger 
unit. 

These cases will be arranged in sets of two and two. 



192. To change from a 
greater unit to a less, 

1. In f of a yard, how 
many inches ? 

OPERATION. 

f X 3 X 12=1^=20 inches. 

Analysis.— Since in 1 yard 
there are 3 feet, in f yards there 
are $ times 8 feet=-^ feet. And 
since in 1 foot there are 12 
inches, in ^ feet there are -^ 
times 12 inches=-L|A=20 inch's : 
hence, 

KuLB. — Multiply the frac- 
tion and the products which 
arise by the units of the scalCy 
in succession^ until you reach 
the unit required. 



193. To change from a 
less unit to a greater, 

1. In 20 inches, how many 
yards? 

OPERATION. 

20xTVxJ=M=4yards. 

Analysis.— Since 12 inches 
make 1 foot, in 20 inches there 
are as many feet as 13 inches Is 
contained times in 20 inches 
=^ feet; and as 3 feet make 
1 yard, in ^ feet there are aa 
many yards as 8 feet is contaioed 
times in H feet=5^=f yards: 
hence, 

Rule. — Divide the fraction 
and the quotients which arise, 
by the units of the scale, in st^o 
cession, until you reach the 
unit required. 



188. What are cemplex fractions? 

189. How do you reduce complex to simple fractions ? 
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174 DENOMINATE FRACTIONS. 

NoTB. — In every operation of redaction, in which there are 
Qommon factors, be sure and cancel them before making the final 
mnltiplicatioiL. 

SXAMPLES. 

1. Reduce ^f^ of a hogshead to the fraction of a quart. 

2. Reduce -^ of a bushel to the fraction of a pint. 

8. Reduce ^^^ of a pound Troy to the fraction of a grain. 
. 4. What part of a foot is ^^ of a furlong ? 
6. What part of a minute is -y^^ of a day ? 
6. Reduce -j-^^ of a ciut, to the fraction of an ounce. 
T. Reduce f of a gallon to the fraction of a hogshead. 

8. What part of a iS is J of a shilUng ? 

9. What part of a hogshead is f of a quart ? 

10. What part of a mile is ^^ of a foot ? 

11. Reduce -^^^ of iS to the fraction of a farthing. 

12. Reduce -^ of an Ell Eng. to the fraction of a nail 

13. Reduce f of a nail to the fraction of a yard ? 

14. Reduce J of f of a foot to the fraction of a mile. 

15. Reduce ^^Vy ^f * ^^^ ^ ^^® fraction of a pound. 

16. Reduce I of 3 J pwL to the fraction of a pound Troy. 

17. What part of a mile is | of a rod ? 

18. What part of an ounce is -j^ of a scruple? 

19. -yfy of a day is what portion of 10 minutes ? 

20. What part of J. of a foot is yfg- of a furlong ? 

21. Reduce -jj^^ of a hogshead of ale to the fraction of a 
pint. 

190. What is a denominate fraction ? 

191. What is reduction of denominate fractions ? How manj casci 
arc there ? Name them. 

192. How do you change from a greater unit to a less ? 
1fl& How do yon change from a ^sa nnit to a greater f 
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176 



194. To find the value of 
a fraction in integers of lower 
denominations. 

1. What is the value of f 
of a pound Troy ? 

Analysis. — i of a pound re- 
duced to the fraction of an ounce 
is txl2=V of an ounce, (Art. 
177.), which is equal to 9^ 
ounces : } of an ounce reduced 
to the fraction of a pennyweight 
is f X 20=^ of a pwt, or 12pv>t. 

OPERATION. 

Numer. 4 

12 oz. pwt. 

Denom. 5)48(9.., 12 
45 



5)60 
60 

Rule. — I. Multiply the 
numerator of the fraction by 
the number which wUl re- 
duce it to the next lower de- 
nomination and divide the 
product by the denominator. 

II. J^ there is a remain- 
der, reduce it in the same 
munner, and so on, till 
the lowest denomination is 
obtained. 



195. To find the value of 
integers in a fraction of a 
higher denomination, 

2. Reduce 9oz. l^Lpwts. to 
the fraction of a pound Troy. 

Analysis. — In 1 pound there 
are 240 pennyweights: 1 pen* 
ny weight v&t^js of a pound ; and 
9 ounces VHipwts, = 19*lpwis, is 
i JJ* of a pound=t of a pound. 



OFBRATION. 

1 lb, oz. pwts. 

12 9.. 12 

12 20_ 

20 Num. 192 



240 Denom. 240 



=41b. 



Rule. — I. Bedu^ce the given 
integers to the lov)est de- 
nomination named, and the 
result will be the numerator 
of the required fraction. 

II. Reduce 1 unit of the 
required denomination, to the 
denomination of the numera- 
tor, and the result will be 
the denominator of the re* 
quired frax^tion. 



examples. 

3. What is the value of -J of a tun of wine ? 

4. What part of a tun of wine is Zhhd. Z\gal. 2qt. ? 

194. How do you find the value of a fraction in integers of lower de- 
nominations ? 

195. How do you find the value of integers in a fraction-of a higher 
denomination ? 
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5. What is the value of ^^ of a yard ? 

6. What is the value of f of a month f 

7. What is the value of f of a chaldron ? 

8. What is the value of |^ of a mile ? 

9. What is the value of ^ of a ton ? 

10. What is the value of f of 3 days ? 

11. What is the value of J of j of 6§ bushels of grain 1 

12. Reduce ^gals. ^qts, to the fraction of a hogshead. 

13. Reduce 2fur. B6rd. 2yd. to the fraction of a mile. 

14. What part of a iB is 58. 7^ ? 

15. What part of a pound Troy is lOoz. 13pu;^. 8^. ? 

16. llcwt, Oqr. l^lb. *loz, l^dr. is what part of a ton? 

17. What part is 2pk. iqt. of Ibu. Zpk, ? 

18. 24/6. 6oz. is what part of 3^. 12». 12o2:. ? 

19. Reduce dwk. Id, 9h, 36m. to the fraction of a month. 

20. Reduce 2E, ^2rd, Syd. to the fraction of an acre. 

21. Reduce 12s. 9d. IJ/ar. to the fraction of a guinea. 

22. What is the value of ^b, apothecaries' weight ? 

23. What part of an Ell English is 3^r. 3na. IJin. ? 

24. What is the value of ^khd. ? 

25. What is the value of | of 3 barrels of beer ? 

26. What is the value of -jS^ of a cwt. ? 

27. Reduce 3° 15' 18|" to the fraction of a sign. 

28. Reduce 3f inches to the fraction of a hand. 

29. What is the value of ^ of a hogshead of wine ? 
80. What is the value of -^ of rtn acre of land ? 

ADDITION AND SUBTRACTION. 
196. To add or subtract denominate fractions. 
1. Add § of a iS to f of a shilling. 

§ of a £=l of ^=^ of a shilling. 
Then, ±^-{-i=2^+^=2^.=3^.=U8 2d, 

196. Give the rule for adding and sTibtractin<; denominate fractlona 
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Or, thef of aBhillingmaybe redaced to the fraction of a iS : 
thoSy 

4 of 3Af=t^ of a ie=:^ of a ie : 
then, i-h^^H+^^H of a £, 

which being redaced, gives 148. 2d. Ans, 

2. Add f of a year, | of a week, and J of a day. 
^ of a year=f of -ifA da,j8=Zlwk, 2da, 
I of a week=J of 7 days = - - 2da. Shr. 
I of a day = . - - - = , , . . 3^r . 
Ans, Blwk, ida. llhr. 

8. Prom ^ of a iS take ) of a shilling. 

I of a shilling=| of ^ of a £=^ of a £. 
Then, i-^=H~A=** of a £=98. Sd. 

4. From 1|Z6. Troy weight, take -Joz. 

lb, oz. pui. gr. 
ljZ6.=J of Jjao2=21oz.=l 9 
ioz.=i of ^ ofV^r.=80flrr. =0 3 8 
^rw. 1 8 16 16 

Rule. — Reduce the given fraxslionB to the same unit, and 
then add or subtract as in simple fractions, after which reduce 
to integers of a lower denomination : 

Or : Reduce the fractions separately to integers of lower de- 
nominations, and then add or subtract as in denominate numr 
bers. 

EXAMPLES. 

5. Add 14 miles, ^ fiirlongs, and 30 rods. 

6. Add I of a yard, | of a foot, and f of a mile. 

7. Add I of a cwt., ^ of a lb,, IZoz., J of a cu>^. and 6«>. 

8. From ^ of a day take § of a second. 

9. From J of a rod take ^ of an inch. 

10. From iV of a hogshead take f of a quart. 

11. From ^z, take ipwL 

12. From ^cwt, take l^. 

12 



Digitized 



by Google 



178 DUODECIMALS* 

13. Mr. Merchant boaght of farmer Jones 22^ bnehels of 
wheat at one time, 19^ bushels at another, and Z^ at sax- 
other : how much did he buy in all f 

14. Add ^ of a ton and i% of a civt. 

15. Mr. Warren pursued a bear for three successive days ; 
the first day he travelled 28^ miles ; the second 33^ miles ; 
the third 29^ miles, when he overtook him : how far had he 
travelled ? 

16. Add 5f days and 52 ^ minutes. 

17. Add fcw;^., 8f/6., and d^, 

18. A tailor bought 3 pieces of cloth, containing respect- 
ively, 18 j yards, 21§ Ells Flemish, and 16^ Ells English : 
how many yards in all ? 

19. Bought 3 kmds of cloth ; the first contained ^ of 3 of 
f of f yards ; the second, J of f of 5 yards ; and the third, i 
of f of I yards : how much in them all ? 

20. Add l|ci^. l^lb. and n^oz, 

21. From f of an oz, take -J of a pwt 
Take -f of a day and | of | of | of an hour from 



23. A man is 6J miles from home, and travels imi. 1/ur. 
2ird,, when he is overtaken by a storm : how far is he then 
from home ? 

24. A man sold ^ of his farm at one time, ^ at another, 
and -^ at another : what part had he left ? 

25. From 1 J of a iB take | of a shilling. 

26. From l^oz. take fyywt, 

27. From S^fcwt. take i-^b, 

28. Fr6m 3^Z6. Troy weight, take ^oz. 

29. From 1| rods take ^ of an inch. 

30. From ^ft take -^ | . 

DUODECIMALS. 

197. If the unit 1 foot be divided into 12 equal parts, each 

part is called an inch or primes and marked '. If an inch be 

divided into 12 equal parts, each part is called a second^ and 

marked ". If a second be divided, in like manner, into 12 
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equal parts, each part is called a thirds and marked '" ; and 
BO on for diyisions still smaller. 

This division of the foot gives 

1' inch or prime =iV ^^* ^*^*' 

1" second is -jij of T^f - - - = yir of a foot. 

1'" third is iV o^ tV of tV- - = tVW of a foot. 

NoTB. — The marks ', '\ '", &c., which denote the fractumal 
units, are called indkes, 

TABLE. 

12'" make 1" second. 

12" " r inch or prime. 

12' " 1 foot. 

Hence : Dnodecimals are denominate fractions, in which 
the primary unit is 1 foot, and 12 the scale of division. 

Note. — Duodecimals are chiefly used in measuring surfaces and 
solids, 

ADDITION AND SUBTRACTION. 

198. The units of duodecunals are reduced, added, and 
subtracted, like those of other denominate numbers. The 
scale is always 12. 

EXAMPLES. 

1. In 185', how many feet ? 

2. In 250", how many feet and inches ? 

3. In 4367"', how many feet ? 

4. What is the sum of 3/15. 6' 3" 2'" and %fi. V W II'"? 

5. What is the sum of Sft. 9' 7" and %fL T 3" 4'" ? 

6. What is the difference between 9ft. 3' 5" 6'" and Vi. 
3' 6" :"' ? 

T. What is the difference between AOft. 6' 6" and 29ft. 7'" ? 
8. What is the difference between 12ft, V 9" 6'" and ift. 
9' 7" 9'" ? 

197. If 1 foot be divided into twelve equal parts, what is each part 
ctUled ? If the inch be so divided, what is each part called ? What are 
duodecimals ? For what are duodecimals chiefly nscd ? 

196. How do yon add and subtract duodecimals ? What is the scale t 
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MULTIPLICATION. 

199. Begin with the highest unit of the multiplier and the 
lowest of the moltiplicand, and recollect, 

1st. That 1 foot X 1 foot=l square foot (Art. 110). 
2d. That a part of a foot X a part of a foot=some part of a 
square foot. 

NoTB.--Ob8erve that the unit is changed, by mnltiplicatioii, 
from a linear to a superficial ttnU. 

Multiply Qft. r 8" by 2/55. 9'. 

OPERATION. 

Analysis.— Since a prime is ^i^ of a A 

foot and a second ^, i*' t*/ o// 

2x8"=Ty»r of a sqnare foot ; whichre- o «/ 

duced to 12thfi, is 1' and 4": that is, ^ ^ 

1 twelfth, and 4 twelfths of i of a 2 X 8"= 1' 4" 

cqnare foot. 2x7'= 1 2' 

2x7' =14 twelfths=V^ 2' 2x6 =12 

2x6 =12 square feet, g' ^ 8"= 6" 

9 »< 8"=T^iff of a square foot=6" 9' x 1' = 5' 3" 

9'xr =^=6' 8" 9'x6 = 46- 

9 x6' -»-4 (T Pj^ 18 3' 1" 

Rule. — ^I. Write the multiplier under the multiplicand, 
so that units of the same order shaU fall in the same 
column. 

II. Begin with the highest unit of the multiplier and 
the lowest of the multiplicand, and make the index of each 
product equal to the sum of the indices of the factors, 

III. JReduce each product, in succession, to the next higher 
denomination, when possible. 

Note. — ^The index of the unit of any product is equal to the 
fiurn of the indices of the factors. 

EXAMPLES. 

1. How many solid feet in a stick of tunber which is 25 
feet 6 inches long, 2 feet 7 inches broad, and 3 feet 3 mches 
thick? 



W9. Explain the method of multlp^dng duodedmals. Give the 
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QPKRATION. 

Beginning with the 2 feet, we say 3 25 6' length, 
timese'arelg^l square foot : then 3 2 T breadth. 

times 25 are 50, and 1 to carry are 61 ^ 

sqnare feet 51 0' 

Next, 7 times 6' are 42",=8' and 6" : 3' 6' 

then 7 times 26= 175' =14 7': hence, the 14 1' 

surface is 65 10' 6", and by multiplying —- — -^^ 

by the thickness, we find the solid contents 65 10 6 

to be 214 1' 1" 6'" cubic feet 3 3' thic kness 

19T r 6" 

16 yre^ "- 
2u rr6'" 

2. Multiply 9ft, 4»n. by %fl, 3m. 

3. Multiply 9/15. 2tn. by 4ft. Bin. 

4. Multiply 24yX. lOin. by 6/15. Sin. 

5. Multiply nOfL 9m. by 12/15. 3m. 

6. How many cords and cord feet in a pile of wood 24 feet 
long, 4 feet wide, and 3 feet 6 inches high ? 

T. How many square feet are there in a board It feet 6 
inches in length, and.l foot 7 inches in width ? 

8. What number of cubic feet are there in a granite pillar 
3 feet 9 inches In width, 2 feet 3 inches in thickness, and 12 
feet 6 inches in length? 

9. There is a certidn pile of wood, measuring 24 feet in 
length, 16 feet 9 inches high, and 12 feet 6 inches in 
width. How many cords are there in the pile ? 

10. How many square yards in the walls of a room, 14 
feet 8 inches long, 11 feet 6 inches wide, and 7 feet 11 inches 
high? 

11. If a load of wood be 8 feet long, 3 feet 9 inches wide, 
and 6 feet 6 inches high, how much does it contain ? 

12. How many cubic yards of earth were dug from a cellar 
which measured 42 feet 10 inches long, 12 feet 6 inches wide, 
and 8 feet deep ? 

13. What will it cost to plaster a room 20 feet 6' long, 16 
feet wide, 9 feet 6' high, at 18 cents per square yard ? 

14. How many feet of boards 1 inch thick can be cut from 
a plank 18/15. 9in. long, \ft, 6in. wide, and 3m. thick, if there 
is no waste in sawing? 
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182 DECIMAL FRACTIONS. 

DECIMAL IFRACTIONS. 

200a There are two kinds of Fractions : Common Frao^ 
tions and Decimal Fractions. 

A Common Fraction is one in which the nnit is divided 
into any number of equal parts. 

A Decimal fraction is one in which the unit is divided ac- 
cording to the scale of tens, 

201. If the unit 1 be divided into 10 equal parts, the parts 
are called tenths. 

If the unit 1 be divided into one hundred equal parts, the 
parts are called hundredths. 

If the unit I be divided into one thousand equal parts, the 
parts are called thousandths, and we have similar expressions 
for the parts, when the unit is further divided accordmg to the 
scale of tens. 

These fractions may be written thuff : 

Four-tenths, - ^ - - - ■^• 

Six-tenths, .... - ^. 

Forty-five hundredths, - - - -f^. 

125 thousandths, ... - .ji^. 

1041 ten thousandths, - - - AWo - 



From which we see, that in each case the denominator 
indicates the fractional unit ; that is, determines whether it is 
one-tenth, one-hundredth, one-thousandth, &c. 

202. The denominators of decimal fractions are seldom 
written. The fractions are usually expressed by meaas of 
a period, placed at the left of the numerator. 

Thus, ^ - is written - - .4 

T^ -^5 

iWr 125 



200. How many kinds of fractions are there? What are they» 
What Is a common fraction ? What Is a decimal fraction ? 

201. When the unit 1 Is divided into 10 equal parts, what Is each 
part called ? What is each part called when it is divided into 100 equal 
parts? When into 10000? Into 10,000, Ac. ? How are dedmml frao- 
tions formed ? What ^ves denomination to the fraction ? 
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This method of writmg decimal fractions is a mere Ian- 
gaage, and is nsed to avoid writing the denominators. The 
denominator, however, of every decimal fraction is always 
understood : 

It 18 the unit 1 mith as many ciphers annexed as there 
are places of figures in the decimal. 

The place next to the decimal point, is called the place 
of tenthSf and its unit is 1 tenth. The next place, to the 
right, is the place of hundredth's, and its unit is 1 hundreth ; 
the next is the place of thousandths, and its unit is 1 thous- 
andth ; and similarly for places still to the right. 

DECIMAL NUMERATION TABLE. 



I 

'2 

• s'So ^ 

il lllll 

.4 is read 4 tenths. 

.5 4 - - 64 hundredths. 

.0 6 4 - - 64 thousandths. 

.6154 - - 6754 ten thousandths. 

.01234 - - 1234 hundred thousandth* 

.001654 - - 7654 millionths. 

.0043604 - - 43604 ten mUUonths. 

Note. — ^Decimal fractions are numerated from left to right; 
thus, tenths, hundredths, tJioumndths, &c. 

202l Are the denominators of decimal fractions generally written ? 
How are the fractions expressed ? Is the denominator understood ? 
What is it ? What is the place next the decimal point caUed ? What 
is its nnit ? What is the next place caUed ? What is its unit ? What 
Is the third place caUed t What is its unit ? Which way are decimals 
numerated ? 
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203. Write and numerate the following decimals : 

Four tenths, ... .4 

Four hundredths,- - - .0 4 

Four thousandths, - - .0 4 

Four ten thousandths, - - .0004 

Four hundred thousandths, - .00004 

Four millionths, - - - .000004 

Four ten millionths, - - .0000004. 

Here we see, that the same figure expresses different deci- 
mal units, according to the place which it occupies : therefore, 

The value of the unit, in the different pUxces, in passing 
from the left to the rights diminishes according to &e scale 
of tens. 

Hence, ten of the units in any place, are equal to one unit in 
the place next to the left ; that is, ten thousandths make one 
hundredth, ten hundredths make one-tenth, and ten-tenths, 
the unit 1. 

This scale of increase, from the right hand towards the 
left J is the same as that in whole numl^rs ; therefore. 

Whole numbers and decimal fractions may be united by 
placing the decimal point between them : thus. 

Whole numbers. Decimals. 



= ^ I -I i I 

1 li4 d ll 1^ ^ § 

83630641. 478976 



A number composed partly of a whole number and partfy 
of a decimal, is called a miaced number. 
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RULE FOR WRITING DECIMALS. 

Wriie the decimal as if U were a whole number ^ prefix- 
ing as mxiny ciphers as are necessary to make it of the 
required denomination. 

RULE FOR READING DECIMALS. 

Read the decimal as though it were a whole number, 
adding the denomination indicated by the Unvest decimal 
unit, 

EXAMPLES. 

Write the following numbers, decimally : 
(1.) (2.) (3.) (4.) (5.) 

3 16 17 32 165 



10 


1000 


10000 


100 


10000 


(6.) 




(8.) 


(9.) 


(10.) 

low. 



Write the following numbers in figures, and then numerate 
them. 

1. Forty-one, and three-tenths. 

2. Sixteen, and three millionths. 

3. Five, and nine hundredths. 

4. Sixty-five, and fifteen thousandths. 
6. Eighty, and three millionths. 

6. Two, and three hundred millionths. 

*l. Four hundred, and ninety-two thousandths. , 

8. Three thousand, and twenty-one ten thousandths. 

9. Forty-seven, and twenty-one hundred thousandths. 

10. Fifteen hundred, and three millionths. 

11. Thirty-nine, and six hundred and forty thousandths. 

12. Three thousand, eight hundred and forty millionths. 

13. Six hundred and fifty thousandths. 

203. Does the value of the unit of a fifi^re depend upon the place 
which it occupies ? How docs the value change from the left towards 
the right ? What do ten units of any one place make ? How do the 
units of the place increase from the right towards the left ? How may 
whole numbers be joined with decimals? What is such a number 
called ? Give the rule for writing decimal fractions, Qivc the role 
for reading dedmal IractioQa. 
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UNITED STATES MONEY. 

2Q4. The denominations of United States Money correspoDd 
to the decimal division, if we regard 1 dollar as the unit. 

For, the dimes are tenths of the dollar^ the cetits are hun- 
dredths of the dollar, and the miUs^ being tenths of the cent^ 
are thousandths of the dollar, 

EZAlfPLES. 

1. Express $39 and 39 cents and 7 mills, decimally. 

2. Express $12 and 3 mills^ decimally. 

3. Express $I4t and 4 cents, decimally. 

4. Express $148 4 mills, decimally. 

6. Express $4 6 mills, decimally. , -^ 

6. Express $9 6 cents 9 mills, decimally, 
t. Express $10 13 cents 2 mills, decimally. 

ANNEXING AND PREFIXING CIPHERa 

205. Annexing a cipher is placing it on the right of a 
number. 

If a cipher is annexed to a decimal it makes one more deci- 
mal place, and therefore, a cipher mast also be annexed to the 
denominator (Art. 202). 

The numerator and dencwninator will therefore have been 
multiplied by the same number, and consequently the yalue 
of the fraction will not be changed (Art. 161) : hence, 

Annexing ciphers to a decimal fraction does not alter its 
valite. 

We may take as an example, .3=-,^. 

If we annex a cipher to the numerator, we must, at the 
same time, annex one to the denominator, which gives, 

204. If the denominations of Federal Money be expressed decimally 
what is the unit ? What part of a dollar is 1 dime ? What part of a 
dime is a cent f What part of a cent is a raiU ? Wliat part of a dollar 
islcent? Imill? 

205. When Is a cipher annexed to a nmnber? Does the aniiezlik|[^ 
oi ciphers to a dedmal alter its value ? Why not ? What do three 
tenths become by annexing a cipher ? What by annexing two ciphers ? 
Throe ciphers? What do ^tenths become by annexing a cipher? B|f 
annexing two ciphers? By annexing three c^crol 
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.3 = 1^ = .30 by annexing one cipher, 
.3 = -^/y^ = .300 by annexing two ciphers. 

If a decimal point be placed on the right of an integral 
namber, and ciphers be then annexed, the value will not be 
changed : thus, 6 = 5.0 = 5.00 = 5.000, &c. 

206. Prefixing a cipher is placing it on the left of a* 
number. 

If ciphers are prefixed to the numerator of a decimal frac- 
tion, the same number of ciphers must be annexed to the 
denominator. Now, the numerator will remain unchanged 
while the denominator will be increased ten times for every 
cipher annexed ; and hence, the value of the fraction will be 
diminished ten times for every cipher prefixed to the nume- 
rator (Art. 160). 

Prefixing ciphers to a decimal fraction diminishes its 
value ten times for every cipher prefixed. 

Take, for example, the fraction .2=-^. 
.2 becomes -f^ = .02 by prefixing one cipher, 
.2 becomes -^^ = .002 by prefixing two ciphers, 
.2 becomes -^^^ = .0002 by prefixbg three ciphers : 

in which the fraction is diminished ten times for every cipher 

prefixed. 

ADDITION OP DECIMALS. 

207. It must be remembered, that only units of the same 
kind can be added together. Therefore, in setting down 
decimal numbers for addition, figures expressing the same 
nnit must be placed in the same column. 

206. When is a cipher prefixed to % number? When prefixed to a 
decimal, does it increase the numerator ? Docs it increase the denomi- 
nator? What effect then has it on the value of the fraction? Wliat 
do .2 become bv prefixing a <*ipher? By prefixing two ciphers? By 
prefixing three? What do .07 become t)y prefixing a cipher? By pre- 
flxlnff two ? By prefisinp: three ? By prefixing four ? 

20^ What parts of unity may be added together? How do you set 
down the numbers for addition ? How will the decimal points fall ? 
How do yon then add t How many decimal pL'ioes do you point off }q 
ti&eaum? 
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The addition of decimals is then made in the same manner 
as that of wh(^e nnmbers. 

I. Find the snm of 37.04, 104.3, and .0376. 

OPEBATION. 
o*i 04- 
Place the decimal points in the same column : *7(\ao 

^8 brings units of the same value in the same tU4.d 

column : then add as in whole numbers : hence, .0376 

741.3776 

Rule. — I. Set dovm the numbers to be added so that 
figures of the same unit value shall stand in the same 
column. 

II. Add as in simple numbers^ and point off in the sum 
from the right hand, as many places for decimals as are equal 
to the greatest number of places in any of the numbers added. 

Proof. — ^The same as in simple numbers. 

EXAMPLES. 

1. Add 4.035, 763.196, 445.3741, and 91.3754 together. 

2. Add 365.103113, .76012, 1.34976, .3549, and 61.11 
together. 

3. 67.407+97.004+4+.6+.06+.3. 

4. .0007 + 1.0436+.4+.05+.047. 

5. .0049+47.0426 + 37.0410+360.0039. 

6. What is the sum of 27, 14, 49, 126, 999, .469, and 
.2614 ? 

7. Add 15, 100, 67, 1, 5, 33, .467, and 24.6 together. 

8. What is the sum of 99, 99, 31, .25, 60.102, .29, and 
100.347 ? 

9. Add together .7509, .0074, 69.8408, and .6109. 

10. Required the sum of twenty-nine and 3 tenths, four 
hundred and sixty-five, and two hundred and twenty-ooe 
thousandths. 

11. Required the sum of two hundred dollars one dime 
three cents and 9 mills, four hundred and forty dollars nine 
mills, and one dollar one dime and one mill. 

12. What is the sum of one-tenth, one hundredth, and one 
thousandth ? 
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13. What is the snin of 4, and 6 ten-thonsandths ? 

14. Required, in dollars and decimals, the sum of one dollar 
one dime one cent one mill, six dollars three mills, fonr dol- 
lars eight cents, nine dollars six mills, one hundred dollars six 
dimes, nine dimes one mill, and eight dollars six cents. 

16. What is the sum of 4 dollars 6 cents, 9 doUars 3 mills, 
14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 dimes 9 cents 
9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 6 mills, and 1 

mm? 

16. If you sell one piece of cloth for $4,25, another for 
$5,0*75, and another for $7,0025, how much do you get for 
aU? 

17. What is the amount of $151,7, $70,602, $4,06, and 
$807,2659 ? 

18. A man received at one time $13,25 ; at another $8,4 ; 
at another $23,051 ; at another $6 ; and at another $0,75 : 
how much did he receive in all ? 

19. Find the sum of twenty-five hundredths, three hundred 
and sixty-five thousandths, six tenths, and nine millionths. 

20. What is the sum of twenty-three millions and ten, one 
thousand, four hundred thousandths, twenty-seven, nineteen 
millionths, seven and five tenths ? 

21. What is the sum of six millionths, four ten-thousandths, 
19 hundred thousandths, sixteen hundredths, and four tenths? 

22. Ka piece of cloth cost four dollars and six mills, eight 
pounds of coffee twenty-six cents, and a piece of muslin three 
dollars seven dunes and twelve mills, what will bo the cost 
of them all? 

23. If a yoke of oxen cost one hundred dollars nine dimes 
and nine mills, a pair of horses two hundred and fifty dollars 
five dimes and fifteen mills, and a sleigh sixty-five dollars 
eleven dimes and thirty-nine mills, what will be their entire 
cost? 

24. Find the sum of the following numbers : Sixty-nine 
thousand and sixty-nine thousandths, forty-seven hundred and 
forty-seven thousandths, eighty-five and eighty-five hun- 
dredths, six hundred and forty-nine and six hundred and 
forty-nine ten-thousandths ? 
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SUBTRACTION OP DECIMALS 

208. Subtraction of Dedmai Fractions is the operation of 
finding the difference between two decimal numbers. 

I. From 3.275 to take .0879. 

NoTB. — ^In this example a cipher is annexed ofsratiom. 

to the minuend to make the number of decimal 3.2750 

places equal to the number in the subtrahend. This 0879 

does not alter the value of the minuend (Art. 205) : — ^ 

hence, 3.1871 

Rule. — ^I. Write the less number under the greater y so that 
figures of the same unit value shall stand in the same column, 

II. ^Subtract as in simple numbers, and point off the decir 
mat places in the remairider, as in addition. 

Proof. — Same as in simple numbers, 

EXAMPLES. 

1. From 3295 take .0879. 

2. From 291.10001 take 41.375. 

3. From 10.000001 take 111111. 

4. From 396 take 8 ten-thousandths. 

5. From 1 take one thousandth. 

6. Ffiom 6378 take one-tenth. 

7. From 365.0075 take 3 millionths. 

. 8. From 21 . 004 take 97 ten-thousandths. 
9. From 260.4709 take 47 ten-millionths. 

10. From 10.0302 take 19 millionths. 

11. From 2.01 take 6 ten-thousandths. 

12.. From thirty-five thousands take thirty-five thousaadths. 

13. From 4262.0246 take 23.41653. 

14. From 346.523120 take 219.691245943. 

15. From 64.075 take .195326. 

16. What is the difference between 107 and .0007? 

17. What is the difference between 1.5 and .3785? 

18. From 96.71 take 96.709. 

208. What is subtraction of decimal fractions? How do you set down 
the numbers for subtraction ? How do you then subtract f How many 
decimal places do you point o£E in the remainder ? 
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MULTIPLICATION OP DECIMAL FRACTIONS. 
209. lb mvMiply one decimal by another. 
1. Multiply 3.06 by 4.102. 

OFBRATIOir. 

Analysis.— If we change both factors to vul- 3gg = 3 . 06 

ear fractions, the product of the numerator will 4lijl2.=:4 io2 

Be the same as that of the decimal numbers, and TtTuo _^ 

the nnmber of decimal places toiU be equal to the 610 

mmiber of dphevB in the two denominators: 305 

12.20 



12.61110 



Rule. — Multiply as in simple numbers^ and point off in 
the productjfrom the right handy as many figures for decimals 
as there are decimal places in both factors ; arid if there be 
not so many in the product^ supply the deficiency by prefixing 
ciphers. 

EXAMPLES 

1. Multiply 3.049 by .012. 

2. Multiply 366.491 by .001. 

3. Multiply 496 . 0136 by 1 . 496. 

4. Multiply one and one millionth by one thousandth. 

6. Multiply one hundred and forty-seven millionths by one 
millionth. 

6. Multiply three hundred, and twenty-seven hundredths 
by 31. 

7. Multiply 31.00461 by 10.03962. 

8. What is the product of five-tenths by five-tenths ? 

9. What is the product of five-tenths by five-thousandths 7 

10. Multiply 696.04 by 0.00004. 

11. Multiply 38049.019 by 0.00008. 

12. What will 6.29 weeks' board come to at 2.16 dollars 
per week ? 

13. What will 61 pounds of sugar come to at $0,234 per 
pound ? 

209. After multiplying, how many decimal places will you point off 
in the product ? when there are not so many in the product what do 
you do ? Give the rule for the multipUcation of decimals. 
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CONTRACTIONS. 



14. If 12 . 836 dollars are paid for one barrel of flour, what 
will . 354 barrels cost ? • 

15. What are the contents of a board, . 06 feet long and . 06 
wide? 

16. Multiply 49000 by .0049. 

17. Bought 1234 oranges for 4 . 6 cents apiece : how much 
did they cost ? 

18. What will 375 . 6 pounds of coffee cost at . 125 dollars 
per pound ? 

19. If I buy 36 . 251 pounds of indigo at $0 . 029 per pound, 
what will it come to ? 

20. Multiply $89. 3421001 by .0000028. 

21. Multiply $341.45 by .007. 

22. What are the contents of a lot which is . 004 miles long 
and . 004 miles wide ? 

23. Multiply .007853 by .035. 

24. What is the product of $26.000375 multiplied bv 
.00007? 



OONTEACTIONS. 

210. When a decmial number is to be multiplied by 10, 
100, 1000, &c., the multiplication may be made by removing 
the decimal point as many places to the right hand as there 
are ciphers in the multiplier, and if there be not so many 
figures on the right of the decimal point, supply the deficiency 
by annexing ciphers. 



Thus, 6 . 79 multiplied by 



Also, 370 . 036 multiplied by 



rio 


1 






r 67.9 


100 




679 


. 1000 


- = ■ 


6790 


10000 




67900 


100000 




679000 


10 1 




3700.36 


100 




37003.6 


1000 


- — - 


370036 


10000 




3700360 


100000 






S 


►7003600 



210. How do you multiply a decimal number by 10, 100, 1000, Ac ? 
If there are not as many decimal figures as there are ciphers in the 
multipUer, what do you do ? 
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DIVISION OF DECIMAL FRACTIONS. 

211. Division of Decimal Fractions is similar to that of 
simple numbers. 

1. Let it be required to divide 1 .38483 by 60.21. 

Analysis. — ^The dividend must be equal operation. 
to the product of the divisor and quotient. 60 . 21 ) 1 . 38483(23 

(Art. 61) ; and hence must contain as j 2042 

many decimal places as both of them; ' 

therefore, 18063 

There must he as many decimal places in 18063 

the quotient as the decimal places in the dm- -j— — tToo 

dend exceed those in the divisor : hence, -^^- • ^^^ 

Rule. — Divide as in simple numbers^ and point off in the 
quotient, from the right handy as many places for decimals as 
the decirnal places in the dividend exceed those in the divisor ; 
and if there are not so many, supply the deficiency by prefix- 
ing ciphers. 



1. Divide 2.3421 by 2.11 

2. Divide 12.82561 by 3.01. 

3. Divide 33.66431 by 1.01. 



EXAMPLES. 

4. Divide .010001 by .01. 

5. Divide 8.2470 by .002. 

6. Divide 94.0056 by .08. 



7. What is the quotient of 3T . 57602, divided by 3 ; by . 3 ; 
by .03; by .003; by .0003? 

8. What is the quotient of 129.75896, divided by 8 ; by 
.08; by .008; by .0008; by .00008? 

9. What is the quotient of 187 .29900, divided by 9 ; by 
.9 ; by .09 ; by .009 ; by .0009 ; by .00009 ? 

10. What is the quotient of 764 2043244, divided by 6 ; 
by .06 ; by .006 ; by .0006 ; by .00006 ; by .000006? 

NoTK — t. When there are more decimal places in the divisor 
than in the dividend, annex ciphers to the dividend and make the 
decimal places equal; all the figures of Vie quotient tcill then be 
whole numbers, 

211. How does the number of decimal places In the dividend com- 
pare with that in the divisor and quotient ? How do you determine 
the number of decimal places in the quotient? If the divisor contains 
four places and the dividend six. how many in the quotient f If the 
divisor contains three places and the dividend five, how many iu the 
quotient ? Give the rule for the division of decimals. 
13 
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DIVISION OF 



EXAMPLES. 



1. Divide 4397.4 by 3.49. 



Note. — We annex one to 
the dividend. Had it contained 
no decimal place we should 
have annexed two. 



OFERATIOlf. 

3.49)4391.40(1260 
349 

907 
698 



2094 
2094 



Ans. 1260. 



2. Divide 2194.02194 by .100001. 

3. Divide 9811.0047 by .325947. 

4. Divide .1 by .0001. | 6. Divide 10 by 



15. 



6. Divide 6 by .6 ; by .06 ; by.006 ; by .2 ; by .3 ; by 
.003; by .5; by .05; by .005. 

Note. — 2. When it is necessary to continue the division farther 
than the figores of the dividend will allow, we annex ciphers, and 
condder them as decimal places of the dividend. 

When the division does not terminate, we annex the pins sign 
to show that it may be continued : thus .2 divided by .3=. 666+. 



EXAMPLES. 



OPERATIOK. 

1.25)4.25(3.4 
3.75 

500. 
500 

Ans, 3.4. 

4. Divide 586 .4 by 375. 

6. Divide 94 . 0369 by 81 . 032. 



1. Divide 4.25 by 1.25. 

Akaltbis. — In this example we annex one 0. 
and then the decimal places in the dividend will 
exceed those in the divisor by 1. 

2. Divide .2 by .6. 

3. Divide 37. 4. by 4.5. 

Note. — 3. When any decimal number is to be divided by 10, 
100, 1000, &c., the division is made by removing the deomal 
point as many places to the left as there are 0*s in the divisor; and 
if there be not so many figures on the left of the decimal point, 
the deficien<7 is supplied by prefixing ciphers. 



27.69 divided by 



10 1 




[2.769 


100 




.2769 


1000 


""" 


.02769 


10000 




.002769 
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196 





rio 1 




r 64.289 




100 




6.4289 


642.89 divided by - 


1000 


. = . 


.64289 




10000 




.064289 




100000 




.0064289 



QUESTIONS IN THE PRECEDING RULES 



6 dollars among 94 men, how much will 
how mnch apiece ? 



1. If I divide 
each receive ? 

2. I gave 28 dollars to 267 persons 

3. Divide 6 35 by .425. 

4. What is the quotient of $36.2678 divided by 2.25 ? 

5. Divide a dollar into 12 equal parts. 

6. Divide .25 of 3.26 into .034 of 3.04 equal parts. 

7. How many times will .35 of 35 be contained in .024 
of 24? 

8. At .75 dollars a bushel, how many bushels of rye can 
be bought for 141 dollars 7 

9. Bought 12 and 15 thousandths bushels of potatoes for 
83 hundredths dollars a bushel, and paid in oats at 22 hun- 
dredths of a dollar a bushel : how many bushels of oats did it 
take? 

10. Bought 63.1 yards of cloth for 42 dollars : how much 
was it a yard ? 

11. Divide 125 by .1045. 

12. Divide one millionth by one billionth. 

13. A merchant sold 4 parcels of cloth, the first contained 
127 and 3 thousandths yards ; the 2d, 6 and 3 tenths yards ; 
the 3d, 4 and one hundredth yards ; the 4th, 90 and one 
millionth yards : how many yards did he sell in all ? 

14. A merchant buys three chests of tea, the first contains 
60 and one thousandth pounds ; the second, 39 and one ten 
thousandth pounds ; the third, 26 and one tenth pounds : how 
much did he buy in all ? 

NoTB.— 1. If there are more decimal places in the divisor than in the 
dividend, what do yon do ? What will the figures of the quotient then 
be? 

2. How do you continue the division after you have brought down all 
the figures of the dividend ? What sign do you place ajfter the quo< 
tient ? What does it show ? 

3. How do you divide a decimal fraction by 10, 100, UOOO, Ac. ? 
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15. What is the sum of $20 and three hundredths ; $4 
and one-tenth, $6 and one thousandth, and $18 and one 
hundredth ? 

16. A puts in trade $504,342 ; B puts in $350 1965 ; C 
puts in $100.11 ; D puts in $99,334 ; and E puts in 
$9001.32 : what is the whole amount put in ? 

17. B hars $936, and A has $1, 3 divies and 1 mill : how 
much more money has B than A ? 

18. A merchant buys 37.5 yards of cloth, at one dollar 
twenty-five cents per yard : how much does the whole 
come to ? 

19. If 12 men had each $339 one dime 9 cents and 3 
mills, what would be the total amount of their money ? 

20. A farmer sells to a merchant 13.12 cords of wood at 
$4.25 per cord, and 13 bushels of wheat at $1.06 per bushel : 
he is to take in payment 13 yards of broadcloth at $4.07 per 
yard, and the remainder in cash : how much money did he 
receive ? 

21. If one man can remove 5.91 cubic yards of earth in a 
day, how much could nineteen men remove ? 

22. What is the cost of 8.3 yards of cloth at $5.47 per 
yard? 

23 If a man earns one dollar and one mill per day, how 
much will he earn in a year of 313 working days ? 

24. What will be the cost of 375 thousandths of a cord of 
wood, at $2 per cord ? 

25 A man leaves an estate of $1473.194 to be equally 
divided among 12 heirs : what is each one's portion ? 

26 If flour is $9.25 a barrel, how many barrels can I buy 
for $1637.25 ? 

27. Bought 26 yards of cloth at $4.37| a yard, and paid 
for it in flour at $7.25 a barrel : how much flour will pay 
for the cloth ? 

28 How much molasses at 22^ cents a gallon must be 
given for 46 bushels of oats at 45 cents a bushel ? 

29. How many days work at $1.25 a day must be given 
for 6 cords of wood, worth $4.12^ a cord? 

30 What will 36.48 yards of cloth cost, if 14.25 yards 
cost $21,375? 

31. If you can buy 13.25^ of coffee for $2.50, how much 
can you buy for $325.50 ? 
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212. To change a common to a decimM fraction. 

The value of a fraction is the quotient of the numerator 
diyided by the denominator (Art. 148). 

1. Reduce | to a decimal. 

If we place a decimal point after the 5, and then operation. 

write any number of Oe, after it, the value of the 8)6.000 

numerator will not be changed (Art. 205). ^oH 

If, then, we divide bv the denominator, the quo- •"^*' 
tient will be the decimal number : hence, 

Rule. — Annex decimal ciphers to the numerator, and 
then divide by the denominator, pointing off as in division 
of decimals, 

EXAMPLES. 

1. Reduce fff to its equivalent decimal 

OPERATION. 

125)635(5.08 
We here use two ciphers, and therefore point 625 

off two decimsd places in the quotient. 



1000 
1000 



Reduce the following fractions to decimals : 



1. Reduce ^ to a decimal. 

2. Reduce |f to a decimal. 

3. Reduce ^ to a decimal. 

4. Reduce \ and rAr- 

5. Reduce :^, fl, and TijW 

6. Reduce ^ and y^W- 
V. Reduce mUUlh 

8. Reduce f , ifH, W?-- 

9. Reduce ^ to a decimal. 

213. A decimal fraction may be changed to the form of a 
vulgar fraction by simply writing its denominator (Art. 202). 

912. How do you change a vulfrar to a decimal fraction ? 

213. How do you change a decimal to the form of a vulgar fraction f 
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10. Reduce ^ to a decimal. 

11. Reduce -^^ 

12. Reduce ^^. 

13. Reduce T^ftV. 

14. Reduce jj^- 

15. Reduce jihF' 
10. Reduce ^^^. 
n. Reduce •nrJuTr- 



18. Reduce -ft^^. 



198 DENOMINATE DECIMAIiS. 

EXAMPLES. 

1. What vulgar fraction is equal to .04 ? 

2. What vulgar fraction is equal to 3.067 ? 
J 3. What vulgar fraction is equal to 8.275 ? 

4. What vulgar fraction is equal to .00049 ? 

DENOMINATE DECIMALS. 

214. A denominate decimal is one in which the unit of the 
fraction is a denominate number. Thus, .5 of a pound, .6 of a 
shOling, .7 of a yard, &c., are denominate decimals, in which 
the unks are 1 pound, 1 shilling, I yard. 

CASE I. 

215. To change a denominate number to a denominate 
decimal, 

1. Change 9d. to the decimal of a £. 

Analysis.— The denominate unit of the frao- J?^^*"^* 

tion is l£=240d. Then divide 9d. by 240: UOd,=£l 

the quotient, .0375 of a pound is the value of 240)9(.0375 

9d. in tiie decimal of a £ : hence, a 21}375 

Rule. — Reduce the unit of the required fraction to the unit 
of the given denominate number y and then divide the denomi- 
naie number by the result^ and the quotient wUl be the decimal. 

examples. 

1. Reduce 7 drams to the decimal of a lb. avoirdupois. 

2. Reduce 26c?. to the decimal of a £. 

3. Reduce .056 poles to the decimal of an acre. 

4. Reduce 14 minutes to the decimal of a day. 

5. Reduce 21 pints to the decimal of a peck. 

6. Reduce 3 hours to the decimal of a day. 

r 7. Reduce 375678 feet to the decimal of a mile. 

8. Reduce 36 yards to the decimal of a rod. 

9. Reduce .6 quarts to the decimal of a barrel. 

10. Reduce .7 of an ounce, avoirdupois, to the decimal of a 
hundred. 

214. What Is a denominate decimal ? 

215. How do you ctiangc a denominate number to a denominate 
decimal? 
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CASE U. 

216. To find the value of a decimal in integers of a less 
denomination, 

1. Find the value of .890625 bushels. 

OPERATION. 

Analysis. — ^Multiplying the decimal by 4, (dnoe 4 890625 

pecks make a bushel), we have 3,5625 pecks. Mol- ^ 

tiplying the new decimal by 8, (since 8 quarts make r 

a peck), we have 4.5 quarts. Then, multiplying 3.562500 

this last decimal by 2, (smce 2 pints make a quart), g 

we have 1 pint: hence. 4.500000 



Ans. Zph iqts. \pt. 1 . 000000 

Rule. — I. MvUiply the decimal by that number which 
will reduce U to the next less denomination, pointing off as 
in multiplication of decimal fractions, 

II. Multiply the decimal part of the product as before; and 
80 continue to do until the decimal is reduced to the required 
denominations. The integers at the left form the ansujer. 

EXAMPLES. 

1. What is the value of .002084Z6. Troy? 

2. What is the value of . 625 of a cwj^. ? 

3. What is the value of . 625 of a gallon f 

4. What is the value of £ . 3375 ? 

5. What is the value of .3375 of a ton ? 

6. What is the value of .05 of an acre ? 

7. What is the value of . 875 pipes of wine ? 

8. What is the value of . 125 hogshead of beer? 

9. What is the value of . 375 of a year of 365 days ? 

10. What is the value of . 085 of a jB ? 

11. What is the value of . 86 of a ctot. ? 

12. From .82 of a day take .32 of an hour. 

13. What is the value of 1.089 miles ? ' 

14. What is the value of .09375 of a pound, avoirdupois ? 

15. What is the value of .28493 of a year of 365 days ? 

16. What is the value of iBl.046 ? 

17. What is the value of iBl.88 ? 



216. How do you find t^e value of a decimal tn integers of a less 
denomination ? 
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CASE m. 

217. To reduce a compound denominate number to a 
decimal or mixed number, 

1. Reduce £1 4s. 9|c?. to the decimal of a £, 

Anai,Y8I8.— Reducing tlie }d. to a decimal nwnk'neMr i 

(Art. 215), and annexing tlie result to the 9tf., ^^^f^ 

we have 9.75d. Dividing 9 76d. by 12, (since A^' ~ ' * ^^• 

12 pence=l«.)y and annexing the quotient to ^^- — ^loa. 

the 4«. we have 4^125* Then, dividing by 20 12)9 ^^d 

(since 20ir.=£l,) and annexing the quotient oaCT— bthf" 

to the £1, we have £1.240625 ; ig U)4.8125g. 

Ans, £\ 4s. 9|d.= 1 . 240625iB. 

Rule. — Divide the lowed denomination by as many units 
as make a unit of the next higher^ and annex the quotient 
as a decimal to that higher : then divide as before^ and so 
continue to do until the decimal is redux:ed to the required 
denomination. 

EXAMPLES. 

1. Reduce iwk. Ma, bhr. 30m. 45& to the denomination 
of a week. 

2. Reduce W>. box, \2pwt, 16^., to the denomination of a 
pound. 

3. Reduce 3 feet 9 inches to the denomination of yards. 

4. Reduce lib, 12dr., avoirdupois, to the denominaticHi of 
pounds. 

5. Reduce 5 leagues 2 furlongs to the denomination of 
leagues. 

6. Reduce 4&u. Zph, iqt, Ipt, to the denomination of 
bushels. 

7. Reduce Soz. IBpwt. I2gr, to the decimal of a pound. 

8. Reduce Ibcvjt. 3^r. 2JZ6. to the decimal of a ton. 

9. Reduce bA. SB, ^isq. rd. to the denomination of acres. 

10. Reduce 11 pounds to the decimal of a ton. 

1 1. Reduce Sda, 12%sec, to the decimal of a week. 

12. Reduce 146u. S^qt. to the decimal of a chaldron. 

13. Reduce 7m. T/ur. Ir. to the denomination of miles. 



217. How do yon rednoe a oompoond denominate number to 
a decimal ? 
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ANALYSIS. 

218. An analysis of a proposition is an examination of its 
separate parts, and their connections with each other. 

The solution of a question, by analysis, consists in an exami- 
nation of its elements and of the relations which exist between 
these elements. We determine the elements and the rela- 
tions which exist between them, in each case, by examining 
the nature of the question. 

In analyzing, we reason from a given number to its unU, 
and then from this unit to the required number. 

EXAMPLES. 

1. If 9 bushels of wheat cost 18 dollars, what will 27 
bushels cost ? 

Analysis. — One bushel of wheat will cost one ninth as much as 
9 bHshels. Since 9 bushels ooBt 18 dollars, 1 bushel will cost i 
of 18 dollars, or 2 dollars ; 27 bushels will cost 27 times as much 
as 1 bushel : that is. 27 times i of 18 dollars or 54 dollara. 



OPERATION. 



*'^ix?=t54; Or. 



54 Ans. 



Note.— 1. We indicate the operations to be performed, and 
then cancel the equal factors (Art. 141). 

219. Although the currency of the United States is ex- 
pressed in dollars cents and mills, still in most of the States 
the dollar (always valued at 100 cents), is reckoned in shil- 
lings and pence ; thus, 

In the New England States, in Indiana, Illinois, Missouri, Vir- 
ginia, Kentucky, Tennessee, Mississippi and Texas, tbe dollar is 
reckoned at 6 shillings: In New York. Ohio and Michigan, at 8 
shillings: In New Jersej, Pennsylvania, Delaware and Mary- 
land, at 78. 6d. : In South Carolina, and Georgia, at 4s, Sd. : In 
Canada and Nova Scotia, at 5 shiUings. 



218. What 18 an analysis f In.wh.it does the solution of a question 
by analysis consist ? How do wo determine the dements and their 
relations ? How do we reason in analyzing ? 
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Note — ^In many of the States the retaO price of artddee is given 
in shillings and pence, and the result, or cost, required in dollars 
and cents. 

2. What will 12 yards of cloth cost, at 5 shillings a yard, 
New York currency ? 

Akaltsis.— Since 1 yard cost 5 shillings 13 yards will cost 12 
times 5 shillings, or 60 shillings - and as 8 shillings make 1 dollar. 
New York currency, there wUl be as many dollars as 8 is contain- 
ed times in 60=$7i. 



OFKRATION. 



6 X 12h-8=$T.50 ; Or, 



it 

5 



i6=jy^=$uo. 



$1.60. 

Note.— The fractional part of a dollar may^ilways be reduced 
to cents and mills by annexing two or three ciphers to the nume- 
rator and dividing by the denominator : or, wmch is more conve- 
nient in practice, annex the ciphers to the dividend and continue 
che division. 

3. What will be the cost of 56 bushels of oats at 38 Set. a 
bushel, Kew York currency ? 

OPERATION. 



Or, 



4 



13 


4 


91 



22.15 



4 

'Hi 


S^^ 


4 


91 



$22.75 Ans. 



Note. — ^When the pence is an aliquot part of a shilling the 
price may be reduced to an improper fraction, which will be the 
multiplier: thus, 3« 3d.=3i«.=V^. Or: the shillings and pence 
may be reduced to pence ; thus, 3« Zd. =^30d., in which case the 
product will be pence, and must be divided by 96, the number of 
pence in 1 dollar : hence, 

220. To find the cost of articles in dollars and cents. 

219; In what is the currency of the States expressed ? In what is 
the currency of tbe States often reckoned t 
230. How do you find the cost of a commodity ? 
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MvUiply the commodity by (he price and divide theprodutc 
by the value of a dollar reduced to the same denominational 
unit, 

4. What will 18 yards of satinet cost at 38. 9d, a yard, 
Pennsylvania currency ? 



*4 


x$ 


x$ 


, ^^ 


t 




19. 



9 



OPERATION. 



Or, 



♦0 



$9 Ana. 



Note. — The above rule will apply to the currency in any of 
the States. In the last example the moltiplier is 3«. 0(f.=3}«. 
=■¥». or 46A The divisor is 7*. M.=7t«.=¥«.=9(W. 



5. What will lUb. of tea cost at 6s. M 
England currency 


a pound, New 




OPERATION* 








3. t 
Or. * ^* 




# 


3 


25 


8 


25=^=18.333+ « 


,8.333+^ns. 



6. What will be the cost of 120ytfe. of cotton cloth at Is. 
M, a yard, Georgia currency ? 

7. What will be the cost in New York currency ? 

8. What will be the cost in New England currency ? 

9. What will be the cost of T5 bushels of potatoes at 3s. 
W., New York currency ? 

10. What wiU it cost to build 148 feet of wall at Is. 8(f. 
per foot, N. Y. currency ? 

11. What will a load of wheat, containmg 46^ bushels 
come to at lOs. 8{?. a bushel, N. Y. currency ? 

12. What will 7 yards of Irish linen cost at 3s. id. a yard, 
Penn. currency ? ; 

13. How many pounds of butter at Is. id, a pound must 
be given for 12 gallons of molasses at 2s. %d, a gallon ? 
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12 



OFKRATION. 



Or, 



H 



Ulb. 



12 



UU), 



Note. — ^The same rule am>lie8 in the last example as in the 
preceding ones, except tliat tne divisor is the price of the article 
received in payment, reduced to the same unit as the price of the 
article bought. 

14. What will be the cost of 12ctisf. of sugar at 94. per Jb, 
N. Y. currency? 



2 



OPERATION. 

it 
/i 

25 
9 



H 



225 



Note.— Reduce the cwU. to Jbs. by 
multiplying by 4 and then by 25. Then 
multiply by the price per pound, and 
then divide by the value of a dollar in 
the required currency, reduced to the 
same denomination as the price. 

Am. $112.50 

15. What will be the cost of 9 hogsheads of molasses at Is. 
3d. per quart, N. E. currency ? 

16. How many days work at Is. M. a day must be given 
for 12 bushels of apples at 3«. 9rf. a bushel ? 

17. Farmer A exchanged 35 bushels of barley, worth 6s. 
4(f., with farmer B for rye worth T shillings a bushel : how 
many bushels of rye did fanner A receive ? 

18. Bought the following bill of goods of Mr. Merchant : 
what did the whole amount to, N. Y. currency ? 



12i yards of cambric 


at 


Is. 


id 


per yard. 






8 " 


ribbon 




2s. 


M, 


it 






21 " 


calico 




Is. 


M. 


i< 






6 " 


alpaca 




5s. 


%d. 


11 






4 gallons 


molasses 




3s. 


M. 


per gallon. 






2^ pounds 


tea 




6s. 


6d. 


per pound. 






30 


sugar 






9(f. 


H .t 






19. If^of a 


yard of cloth cost $3.20, what will 


« 


of a 


yard cost ? 

















Analysis. — Since 5 eighths of a yard of cloth oosts $3,20, 1 eighth 
of a yard will cost i of $3,20 ; and 1 yard, or 8 eighths, will oost 
8 times as muck, or ^ of $3,20, H of a yard will cost H as much 
as 1 yard, or +| of | of $3.20=$4.80. 
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OPBRATION. 



1-^^ 1 A A 

$M0x^x?xi?=$4.8O. Or, 

1 40 



H 



%t.n 



n 



1.60 



$4.80. 



20. If 3| pounds of tea cost 3^ dollars, what will 9 pounds 
cost? 

Note. — Reduce the mixed numbers to improper fractioDS, and 
then apply the same mode of reasoning as in the preceding ex- 
ample. 

21. What will 8 J cords of wood cost, if 2f cords cost 7 J 
doUars ? 

22. If 6 men can build a boat in 120 days, how long will 
it take 24 men to build it ? 

Analysis. — Since 6 men can build a boat in 120 days, it will 
take 1 man 6 times 120 days, or 720 days, and 24 men can build 
it m i^i of the time that 1 man will require to build it, or 1^4 of 6 
times 120, which is 80. 

OPEBATION. 



120 X 6-4-24=30 days. Or, ^ 



u 



tn 





30 



AnB, 30 days, 
23 If 7 men can dig a ditch in 21 days, how many men 
will be required to dig it in 3 days ? 

24. In what time will 12 horses consume a bm of oats, 
that will last 21 horses 6f weeks? 

25. A merchant bought a number of bales of velvet, each 
containing 129^ yards, at the rat« of 7 dollars for 5 yards, 
and sold them at the rate of 11 dollars for 7 yards ; and 
gained 200 dollars by the bargain : how many bales were 
there? 

Analysis — Since he paid 7 dollars for 5 yards, for 1 yard he 
paid ^ of $7 or i^ of 1 dollar ; and nnce he received 11 dollars for 
7 yards, for 1 vard he received + of 11 dollars or V- of 1 dollar 
He gained on 1 vard the difference between J and V-="fo of a dol 
lax Smce his whole gain was 200 dollars, he had as many yards 
as the gain on one yard is contained times in his whole gain, or 
as 3^ is contained times in 200. And there were as many bales 
as 120H, (the number of yards in one bale), is contained times in 
the whole number of yards ^^^ ; which gives 9 bales. 
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OPBRATIOK 

129^=^4f^» number of yards in a bale : 
•200-r-^=-z^A, whole number of yards: ^00 
ijyift^i^=9 bales. 



$$00 



Ans. 



it 



9 bales. 



9 



26. Suppose a number of bales of cloth, each containing 
133 J yards, to be bought at the rate of 12 yards for 11 dol- 
lars, and sold at the rate of 8 yards for 1 dollars, and the 
loss in trade to be $100 : how many bales are there ? 

27. If a piece of cloth 9 feet long and 3 feet wide, contain 
3 square yards ; how long must a piece of cloth that is 2f 
feet wide be, to contain the same number of yards ? 

28. A can mow an acre of grass in 4 hours, B in 6 hours, 
and C in 8 hours. How many days, working 9 hours a day, 
would they require to mow 39 acres ? 

Analysis. — Since A can mow an acre in 4 hours, 6 in 6 honrs, 
and C in 8 hours, A can mow ^ of an acre, 6 -^ of an acre, and 
C i of an acre in 1 hour. Together they can mow i-r^-Hr=ii 
of an acre in 1 hour. And since they can mow 13 twenty-fourths 
of an acre in 1 hour, they can mow 1 twenty-fourth of an acre 
in (4 of 1 hour ; and 1 acre, or |i, in 24 times T^f=H of 1 hour : 
and to mow 39 acres, they will require 39 times ^J— -W hours, 
which reduced to days of 9 hours each, gives 8 days. 






x$ 



OPERATION. 

i+i+l=ii tours. 

8 $ X$ 

jzXYXr=8days. Or, ^ 

$ Ans. I 8 days. 

29 A can do a piece of work in 4 days, and B can do the 
same in 6 days ; in what time can they both do the work if 
they labor together ? 

30. If 6 men can do a piece of work in 10 days, how long 
will it take 5 men to do it ? 

Analysis. — If 6 men can do a piece of work in 10 days, 1 man 
will require 6 times as long, or 60 days to do the same work 
Blve men will require but one fifth as long as one man or 604-5 
=12 days. 
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OFBSULTiOTSC^ 



10x6-^5=12days, 

Ans, 



r0 2 



12 days. 



3L Three men together can perform a piece of work in 9 
days. A alone can do it in 18 days, 6 in 21 days ; in what 
time can C do it alone ? 

32. A and B can build a wall on one side of a square 
•piece of ground in 3 days ; A and C in 4 days ; B and C in 
6 days : what time will they require, working together, to 
complete the wall enclosing the square ? 

33. Three men hire a pasture, for which they pay 66 dol- 
lars. The first puts in 2 horses 3 weeks ; the second 6 horses 
for 2 J weeks; the third 9 horses for IJ weeks: how much 
ought each to pay ? 

Analysis. — The pasturage of 2 horses for 3 weeks, would be the 
same as the pasturage of 1 horse 2 times 3 weeks, or 6 weeks ; 
that of six horses 2i weeks, the same as for 1 horse G times 2i 
weeks, or 15 weeks . and that of 9 horses li weeks, the same as 
1 horse for 9 times 14 weeks, or 12 weeks. The three persons had 
an equivalent for the pasturage of 1 horse for 6+15-f 12=33 weeks ; 
therefore, the first must pay ^, the second if, and the third 
i}of66doUars 





OPEBATION. 




3 x2=6; 


then $66x^=112. 


Ist 


2Jx6=15; 


$66 X if =$30. 


2d. 


l|x9=12; 


$66xH=$24. 


3d. 



34. Two persons, A and B, enter into partnership, and gain 
$175. A puts in 75 dollars for 4 months, and B puts in 100 
dollars for 6 months : what is each one's share of the gain ? 

35. Three men engage to build a house for 580 dollars 
The first one employed 4 hands, the second 5 hands, and the 
third 7 hands. The first man's hands worked three times as 
many days as the third, and the second man's hands twice as 
many days as the third man's hands : how much must each 
receive ? 
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36. If 8 students spend $192 in 6 months, how much will 
12 students spend in 20 months ? 

Analysis. — Since 8 stadents spend $193, one student will spend 
i of $192, in 6 months . in 1 month 1 student wiU spend i of i 
of $192 ^$4. Twelve students will spend, in 1 month, 12 times 
as much as 1 student, and in 20 months they will spend 20 times 
as much as in 1 month. 



OFERATIOK. 



24 2 

tm 1 1 /5i 20 ^^^^ 

— X X X X X -J- X -j-=|9^^- 



m 



it 

20 



48 



$960. Ans. 



37 If 6 men can build a wall 80 feet long, 6 feet wide, 
and 4 feet high, in 15 days, in what time can 18 men build 
oue 240 feet long, 8 feet wide, and 6 feet high ? 

Analysis. — Since it takes 6 men 15 days to build a wall, it 
will take 1 man 6 times 15 days, or 90 days, to build the same 
wall. To build a wall 1 foot long, will require -^ as long as to 
build one 80 feet long ; to build one 1 loot wide, \ as lon£^ as to 
build one 4 feet wide ; and to build one 1 foot high, ^ as fong as 
to build one 6 feet high. 18 men can build the same wall in V^ 
of the time that one man can build it : but to build one 240 feet 
long, will take them 240 times as long as to build one 1 foot in 
length i to build one 8 feet wide, 8 times as long as to build one 
1 foot wide, and to build one feet high, 6 times as long as to 
build one 1 foot high 

OPERATION. 



I5x^ 1 



1 



1 Jl_ 



m 

1 



2 





15 


«„ f*^ 


$ 


30. ^ 


m 


•J 


t» 2 





Ans. 


30 i 



38 If 96^8. of bread be sufficient to serve 6 men 12 days, 
how many days will 57/6. serve 19 men? 
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39. If a man travel 220 miles in 10 days, travelling 12 
hours a day, in how many days will he travel 880 miles, 
travelling 16 hours a.day? 

40. If a family of 12 persons consume a certain quantity 
of provisions in 6 days, how long will the same provisions 
last a family of 8 persons ? 

41. If 9 men pay $135 for 5 weeks' board, how much 
must 8 men pay for 4 weeks' board ? 

42. If 10 bushels of wheat are equal to 40 bushels of 
corn, and 28 bushels of com to 56 pounds of butter, and 39 
pounds of butter to 1 cord of wood ; how much wheat is 12 
cords of wood worth ? 

Analysis. — Since 10 bushels of wheat are worth 40 bushels of 
com, 1 bushel of com is worth Vn* of 10 boshds of wheat, or 
i of a bushel ; 28 bushels are worth 28 times i of a bushel of 
wheat, or 7 bushels: since 28 bushels of com, or 7 bushels of 
wheat are worth 56 pounds of butter, 1 pound of butter is worth 
^ of 7=i of a bushel of wheat, and 89 pounds are worth 39 
times as much as 1 pound, or 39 x i=¥ hushels of wheat ; and 
since 39 pounds of butter, or V bushels of wheat are worth 1 cord 
of wood, 12 cords are worth 12 times as much, or 12x^=58^ 
bushels. 



OFBBATION. 

3 A 

/i 2 



/0 1 ^0 1 39 Xt ""^ 



X0 

39 o 



I iii=5sy)U8h. 

Note. — Always commence analysing from the term which is 
of the same name or kind as the required answer. 

43. If 35 women can do as much work as 20 boys, and 
16 boys can do as much as 7 men : how many women can 
do the work of 18 men ? 

44. If 36 shillings in New York, are equal to 27 shillings 
in Massachusetts, and 24 shillings in Massachusetts are equal 
to 30 shillings in Pennsylvania, and 45 shillings in Pennsyl- 
vania are equal to 28 shilUngs in Georgia ; how many sbil- 
Imgs in Georgia are equal to 72 shillings in New York ? 
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PROMISGUOnS EXAMPLES IN ANALYSIS. 

1. How many sheep at 4 dollars a head must I giy© for 6 
cows, worth 12 dollars apiece ? 

2. If 7 yards of cloth cost $49, what will 16 yards cost ? 

3. If 36 men can build a house in 16 days, how long will 
it take 12 men to build it? 

4. If 3 pounds of butter cost t} shillings, what will 12 
pounds cost ? 

5. If 5^ bushels of potatoes cost $2f , how much will 12| 
bushels cost ? 

6. How many barrels of apples, worth 1 2 shillings a barrel, 
will pay for 16 yards of cloth, worth 98. 6d. a yard ? 

iT. If 31| gallons of molasses are worth $9^, what are 5^ 
gallons worth ? 

8. What is the value of 24| bushels of com, at 5s. *ld, a 
-sbushel, New York currency ? 

9. How much rye, at 8s. Zd, per bushel, must be given 
for 40 gallons of whisky, worth 2s. 9d. a gallon? 

10. If it take 44 yards of carpeting, that is 1^ yards wide, 
to cover a floor, how many yards of i yards wide, will it 
take to cover the same floor ? 

11. If a piece of wall paper, 14 yards long and IJ feet 
wide, will cover a certain piece of wall, how long must an- 
other piece be, that is 2 feet wide, to cover the same wall ? 

12. If 6 men spend $200 in 160 days, how long will $300 
last 12 men at the same rate ? 

13. If 1 acre of land cost ^ of ^ of f of $50, what will 3^ 
acres cost ? 

14. Three carpenters can finish a house in 2 months ; two 
of them can do it in 2^ months : how long will it take the 
third to do it alone ? 

15. Three persons bought 2 barrels of flour for 15 dollars. 
The first one ate from them 2 months, the second 3 months, 
and the third 7 months : how much should each pay ? 

16. What quantity of beer will serve 4 persons 18| days, 
if 6 persons drink 7^ gallons in 4 days ? 
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17. If 9 persons use If pounds of tea in a month, how 
much will 10 persons use in a year ? 

18. If i of I of a gallon of wine cost f of a dollar, what 
will 6 J gallonfi cost ? 

19. How many yards of carpeting, 13 yards wide, will it 
take to cover a floor that is 4§ yards wide and 6 and three- 
fifths yards long ? 

20. Three persons bought a hogshead of sugar containing 
413 pounds. The first paid $2| as often as the second paid 
$3^, and as often as the third paid $4 : what was each one's 
share of the sugar ? 

21. A, with the assistance of B, can build a wall 2 feet 
wide, 3 feet high, and 30 feet long, in 4 days ; but with the 
assistance of C, they can do it in 3 J days : in how many days 
can C do it alone ? 

22. If two persons engage in a business, where one advances 
$875, and the other $625, and they gain $300, what is each 
one's share. 

23. A person purchased f of a vessel, and divided it into 5 
equal shares, and sold each of those shares for $1200 : what 
was the value of the whole vessel ? 

24. How many yards of paper, f of a yard wide, will be 
sufficient to paper a room 10 yards square and 3 yards high ? 

25. What will be the cost of 45/6s. of coflfee, New Jersey 
currency, if 9lb8, cost 27 shillings ? 

26. What will be the cost of 3 barrels of sugar, each weigh- 
ing 2cwt. at 10c?. per pound, Illinois currency? 

27. If 12 men reap 80 acres in 6 days, in how many days 
will 25 men reap 200 acres ? 

28. If 4 men are paid 24 dollars for 3 days' labor, how 
many men may be employed 16 days for $96 ? 

29. If $25 will supply a family with flour at $7.50 a bar- 
rel for 2§ months, how long would $45 last the same family 
when flour is worth $6.75 per barrel ? 

30. A wall to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days : how many men 
must be employed to finish the wall in 4 days at the same 
rate of working ? 
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31. A, B and C, sent a drove of hogs to market, of which 
A owned 105, B 76, and C 120. On the way 60 died : 
how many most each lose ? 

32. Three men. A, B and C, agree to do a piece of work, 
for which they are to receive $315. A works 8 days, 10| 
hoars a day ; B 9| days, 8 hoars a day ; and C, 4 days, 12 
hoars a day : what is each one's share ? 

33. If 10 barrels of apples will pay for 5 cords of wood, 
wid 12 cords of wood for 4 tons of hay, how many barrels of 
apples will pay for 9 tons of hay ? 

34. Oat of a cistern that is § fall is drawn 140 gallons, 
when it is fonnd to be ^ foil : how mach does it hold ? 

35. If .7 of a gallon of wine cost $2.25, what will .25 of a 
gallon cost ? 

36. If it take 5.1 yards of cloth, 1.25 yards wide, to make a 
gentleman's cloak, how mach sarge, ^ yards wide, will be 
required to line it ? 

3T. A and B have the same income. A saves | of his 
annually ; but B, by spending $200 a year more than A, at 
the end of 5 years find himself $160 in debt : what is their 
income ? 

38. A father gave his younger son $420, which was | of 
what he gave to his elder son ; and 3 times the elder son's 
portion was | the value of the father's estate : what was the 
value of the estate ? 

39. Divide $176.40 among 3 persons, so that the first shall 
have twice as much as the second, and the third three times 
as much as the first : what is each one's share ? 

40. A gentleman having a purse of money, gave \ of it for 
a span of horses ; | of f of the remainder for a carriage : 
when he found that he had but $100 left : how much was in 
his purse before any was taken out ? 

41. A merchant tailor bought a number of pieces of cloth, 
each containing 25^ yards, at the rate of 3 yards for 4 dol- 
lars, and sold them at the rate of 5 yards for 13 dollars, and 
gained by the operation 96 dollars : how many pieces did he 
buy? 
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RATIO AND PROPORTION. 

221. Two numbers having the same unit, may be com- 
pared in two ways : 

Ist. By considering how much one is greater or less than 
the other, which is shown by their difference ; and, 

2d, By considering how many times one is contained in the 
other, which is shown by their quotient. 

In comparing two numbers, one with the other, by means 
of their difference, the less is always taken from the greater. 

In comparing two numbers, one with the other, by means 
of their quotient, one of them must be regarded as a standard 
which measures the other, and the quotient which arises by 
dividing by the standard, is called the ratio, 

222. Every ratio is derived from two numbers : the first 
is called the antecedent, and the second the consequent: each 
is called a term, and the two, taken together, are called a 
couplet. The antecedent will be regarded as the standard. 

If the numbers 3 and 12 be compared by thefr difference, 
the result of the comparison will be 9 ; for, 12 exceeds 3 by 9. 
If they are compared by means of their quotient, the result 
will bie 4 ; for, 3 is contained in 12; 4 times : that is, 
3 measuring 12, gives 4. 

223. The ratio of one number to another is expressed in 
two ways : 

Is^. By a colon ; thus, 3 : 12 ; and is read, 3 is to 12 ; or, 
3 measuring 12. 

12 
2d. In a fractional form, as—; or, 3 measuring 12. 

o 

231. In how many ways may two numbers, having the same unit, be 
compared with each other ? If you compare by their difference, how do 
you find it ? If you compare by the quotient, how do you regard one of 
the numbers ? What is the ratio ? 

222. From how many terms is a ratio derived ? What is the first 
term called ? What is the second called ? Which is the standard ? 

ifijSw How may the ratio of two numbers be expressed ? How reeyl ? 
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224. If two couplets have the same ratio, their terms are 
said to be profTortional : the couplets 

3 : 12 and I : 4 

have the same ratio 4 ; hence, the terms arc proportional, 
and are written, 

3 : 12 : : 1 : 4 

by simply placing a double colon between the couplets. The 
terms are read 

3istol2 as listo4, 

and taken together, they are called a proportion : hence, 

A proportion is a comparison of the terms of two equal 
ratios.^ 

2^ If two couplets have the same ratio, what is said of the terms? 
How are they written ? How read ? What is a proportion ? 

* Some authors, of high authority, make the conseqnent the stand- 
ard and divide the antecedent by it to determine the ratio of the couplet 

The ratio 3 : 12 is the same as that of 1:4 by both methods; 
for, if the antecedent be made the standard, the ratio is 4 ; if the conse- 
quent be made the standard, the ratio is one-fourth. The question is, 
which method should be adopted ? 

The unit 1 is the number from which all other numbers are derived^ 
and by which they are measured. 

The question is, how do we most readily apprehend and express the 
relation between 1 and 4 ? Ask a child, and he will answer, "the dif- 
ference is 8.*' But when you ask him, ^*faow many Ts arc there in 
4 ?" he will answer, "4," using 1 as the standard. 

Thus, we be^n to teach by using the standard 1 : that is, by dividing 
4byl. 

Now, the relation between 8 and 12 is the same as that between 1 
and 4; if then, we divide 4 by 1, we must also divide 12 by 8. Do we, 
indeed, clearly apprehend the ratio of 3 to 12, until we have referred to 
1 as a standard ? Is the mind satisfied until it has clearly perceived that 
the ratio of 8 to 12 is the same as that of 1 to 4? 

In the Rule of Three we always look for the retuU in the 4th term. 
Now, if we wish to find the ratio of 8 to 12, by referring to 1 as a stand- 
ard, we have 

8 : 12 : : 1 : ratio, 

which brings the result in the right place. 

But if we define ratio to be the antecedent divided by the consequent, 
we should have 

8 : 12 : : ratio : 1, 
which would bring the ratio, or required ftttm60r, in the 8d place. 
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What are the ratios of the proportions, 



3 


9 : 


12 


36? 


a 


10 : 


12 


60? 


4 


: 2 : 


! 8 


: 4? 


9 


1 : 


90 


10? 



Since (Art. 234), -^=- 



225. The 1st and 4th terms of a proportion are called the 
extremes : the 2d and 3d terms, the means. Thus, in the pro- 
portion, 

3 : 12 : : 6 : 24 
3 and 24 are the extreme, and 12 and 6 the means : 

12_24 
3"6' 

we shall have, by redacing to a common denominator^ 
12x6 _ 24x3 
3x6"" 6x3' 

Bat since the fractions are equal, and have the same deno- 
minators, their numerators must be equal, viz. ; 

12x6=24x3; that is, . 

In any proportion, (he product of the extremes is equal to 
the product of the means. 

Thus, in the proportions, 

1 : 6 : : 2 : 12 ; we have 1 x 12= 6x2; 
4 : 12 : : S : 24; " " 4x24=12x8. 

226. Since, in any proportion, the product of the extremes 
is equal to the product of the means, it follows that, 

In aU cases, the numerical value of a quantity is the nnniber of times 
which that quantity contains an assnmsd standard, called its unit of 
meagure. 

If we would find that nnmerical value, in its right place, we must 
say, 

standard : quantity : : 1 : numerical value : 
but if we take the other method, we have 

quantity : standard : : numerical value r 1, 
which brings the numerical value hi the wrong place. 
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Ist: If the product of the means he divided by one of the 
extremes f the quotient vnll be the other extreme. 

Thus, in the proportion 

3 : 12 : : d: 24, we have 3 x 24=12 x 6 ; 

then, if 72, the product of the means, be divided by one of 
the extremes, 3, the quotient will be the other extreme, 24 : 
or, if the product be divided by 24, the quotient will be 3. 

2d. y the product of the extremes be divided by either of 
the means, the qvotierU vnll be the other mean. 

Thus, if 3 X 23=12 x 6=72 be divided by 12, the quotient 
will be 6 or if it be divided by 6, the quotient will be 12. 

EXAMPLES. 

1. The first three terms of a proportion are 3, 9 and 12 : 
what is the fourth term ? 

2 The first three terms of a proportion are 4, 16 and 15 : 
what is the 4th term ? 

3. The first, second, and fourth terms of a proportion are 
6, 12 and 24 : what is the third term ? 

4. The second, third, and fourth terms of a proportion are 
9, 6 and 24 : what is the first term? 

5. The first, second and fourth terms are 9, 18 and 48 : 
what is the third term ? 

227. Simple and Compound Eatio, 

The ratio of two single numbers is called a Simple Hatio, 
and the proportion which arises from the equaUty of two such 
ratios, a Simple Proportion, 

225. Which are the extremes of a proportion ? Which the means ? 
What is the product of the extremes equal to ? 

226. If the product of the means be divided by one of the- extremes, * 
what will the quotient be ? If the product of the means be diyided byf 
either extreme, what wiU the quotient be ? . \ 

227. What is a simple ratio ? What is the proportion called whichC 
comes from the equality of two simple ratios * What is a compound 
ratio ? What is a compound pnoporuon ? 
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If the terms of one ratio be multiplied by the terms of an- 
other, antecedent by antecedent and consequent by conse- 
quent, the ratio of the products is called a Comjjound EcUio- 
Thus, if the two ratios 

3 : 6 and 4 : 12 

be multiplied together, we shall have the compound ratio 

3x4 : 6x12, or 12 : 12; 

In which the ratio is equal to the product of the simple 
ratios, 

A proportion formed from the equality of two compound 
ratios, or from the equality of a compound ratio and a simple 
ratio, is called a Compound Proportion. 

228. What part one number is of another. 

When the standard, or antecedent, is greater than the 
number which it measures, the ratio is a proper fraction, 
a«d is such a part of 1, as the number measured is of the 
standard. 

1. What part of 12 is 3 ? that is, what part of the stand- 
ard 12, is 3 ? 

A=i; or, 

12 : 3 : : 1 : 4; 

that is, tlie number measured is one-fourth of the standard. 



2. What part of 9 is 2 ? 

3. What part of 16 is 4 ? 

4. What part of 100 is 20 ? 

5. What part of 300 is 200 ? 

6. What part of 36 is 144 ? 



7. 3 is what part of 12 ? 

8. 5 is what part of 20 ? 

9. 8 is what part of 56 ? 

10. 9 is what part of 8 ? 

11. 12 is what part of 132 T 



Note. — The standard is generally preceded by the word of, and 
in comparing numbers, may be named second, as in examples 7. 
8, 9, 10 and 11, but it must be always be used as a divisor, and 
should be placed first in the statement. 

228. When the standard Is p'eater than the consequent, how may 
the ratio he compared ? What part is 3 of I ? 5 of I ? What part is 
4of2? 12of3? 7of5? 
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SINGLE RULE OF THREE. 

221). The Single Rule of Three is an application of the 
principle of simple ratios. Three numbers are always ijiven 
and a fourth required. The ratio between two of the given 
numbers is the same as that between the third and the required 
number. 

1. ]f 3 yards of cloth cost $12, what will 6 yards cost at the 
same rate if 

Note. — We shall denote the reqaixed term of the proportion by 
the letter oc 



Analysis. — The condition, " at the same 
rate/' requires that the quantity 3 yards 
must have the same ratio to the quantity 6 
yards, as $12, the cost of 3 yards, to x dol- 
lars, the cost of 12 yards. 

Since the product of the two extremes is 
equal to the prod uct of the two means, (Art. 
225), 3xir=6xl2; and if 3xa;=6xl2, x 
must be equal to this product divided by 3 : 
that is, 



8TATBMKNT. 

yd. yd. $ 
3 : 6 : : 12 

OPERATION. 
12 « 



Ans. ar=$24. 



The ith term iseqwd to the product of the second and third 
terms dimded by the first. 

2. If 56 dollars will buy 14 yards of broadcloth, how many 
yards, at the same rate, can be bought for 84 dollars ? 

ANAT4T8I8.— Plfty-rix dollars, (being 
the cost of 14 yards of cloth), has the 
same ratio to $&4, as 14 yards has to the 
number of yards which ^4 will buy 

Note. — When the yertical line is used, 
the required term, (which is denoted by 
x), is written on the left 



STATEMENT. 

$ $ yd. yd. 

56 : 84 : : 14 : x 

OPERATION 



X 



u 



21 



ar=21 



229. What is the Single Role of Three ? How many numbers are 
ficivcn ? How many required ? What ratio exists between two of the 
given numbers ? . 
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230. Hence, we have the following 
Rule I. Write the number which is of the same kind with 
the answer/or the third term, the number nam£d in connection 
with it for the first term^ and the remaining number for the 
second term. 

II. Multiply the second and third terms together ^ and divide^ 
the product by the first term: Or, 

Multiply the third term by the ratio of the first and second. 

Notes. — 1. If the first and second terms have diflfereut units, 
they must be reduced to the same unit. 

2. If the third term is a compound denominate number, it must 
be reduc^ to its smallest unit. 

3. The preparation of the terms, and writing them in their pro- 
per places, is called the statement. 

EXAMPLES. 

1. If I can walk 84 miles in 3 days, how far can I walk in 
11 days? 

2. If 4 hats cost $12, what will be the cost of 65 hats at 
the same rate ? 

3. If 40 yards of cloth cost $170, what will 325 yards cost 
at the same rate ? 

4. If 240 sheep produce 660 pounds of wool, how many 
pounds will be obtained from 1200 sheep? 

5 If 2 gallons of molasses cost 65 cents, what will 3 hogs- 
heads cost ? 

6. If a man travels at the rate of 210 miles in 6 days, how 
far will he travel in a year, supposing him not to travel on 
Sundays ? 

7. If 4 yards of cloth cost $13, what will be the cost of 3 
pieces, each containing 25 yards ? 

8. If 48 yards of cloth cost $67.25, what will 144 yards 
cost at the same rate ? 

9. If 3 common steps, or paces, are equal to 2 yards, how 
many yards are there in 160 paces ? 

10. If 750 men require 22500 rations of bread for a month, 
how many rations will a garrison of 1200 men require ? 

2S5. Give the rule for the statement Give the rule for finding the 
fourth term. 
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11. A cistern containing 200 gallons is filled by a pipe 
which discharges 3 gallons in 5 minutes ; but the cistern has 
a leak which empties at the rate of 1 gallon in 5 minutes. 
If the water begins to run in when the cistern is empty, how 
long will it run before filling the cistern ? 

12. If 14| yards of cloth cost $19i, how much will 19^ 
yards cost ? 

Note. — First make the statement. 

Btatement; then change the yd, yd. $ t 

mixed numbers to im- — — 

proper fractions, after 
which arrange the terms, 
and cancel equal factors 
according to previous in- 
struction. 



Ui : 19i : : 19i 



13. If f of a yard of cloth cost ^ of a dollar, what will 
2 J yards cost ? 

14. If ^ of a ship cost £21Z 2s. 6df., what will ^ of her 
cost ? 

15. If 1^ bushels of wheat cost $2^, how much will 60 
bushels cost ? 

16. If 4| yards of cloth cost $9.15, what will 13 J yards 
cost ? 

IT., If a post 8 feet high cast a shadow 12 feet in length, 
what must be the height of a tree that casts a shadow 122 
feet in length, at the same time of day ? 

18. K ^cwt Iqr. of sugar cost $64.96, what will be the 
cost of icwt. 2qr, ? 

19. A. merchant failing in trade, pays 65 cents for erery 
dollar which he owes : he owes A $2t50, and B $1975 : 
how much does he pay each ? 

20. If 6 sheep cost $15, and a lamb costs one-third as 
much as a sheep, what will 21 lambs cost ? 

21. If 2lbs. of beef cost J of a dollar, what will 30Z6s. 
cost? 

22. If 44^ gallons of molasses cost $2^, how much is it per 
quart ? 

23. A man receires ^ of his income, and finds it equal to 
$3724.16 : how much is his whole income ? 
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24. If 4 barrels of flour cost $34 §, how much can be 
bought for $11H? 

25. If 2 gallons of molasses cost 65 cents, what will 3 
hogsheads cost ? 

26. What is the cost of 6 bushels of coal at the rate of 
£1 14s. 6A a chaldron? 

2T. What quantity of corn can I buy for 90 guineas, at the 
rate of 6 shillings a bushel ? 

28. A merchant failing in trade owes $3500, and his 
effects are sold for $2100 : how much does B. receive, to 
whom he owes $420 ? 

29. If 3 yards of broadcloth cost as much as 4 yards of 
cassimere, how much cassunere can be bought for 18 yards 
of broadcloth ? 

30. If T hats cost as much as 25 pair of gloves, worth 84 
cents a pah*, how many hats can be purchased for $216 ? 

31. How many barrels of apples can be bought for $1 14.33, 
if 1 barrels cost $21.63 ? 

32. If 2t pounds of butter will buy 45 pounds of sugar, 
how much butter will buy 36 pounds of sugar ? 

33. If 42 J tons of coal cost $206.21, what will be the cost 
of 2i tons ? 

34. If 40 gallons run into a cistern, holding 100 gallons, in 
an hour, and 15 run out, in what tune will it be filled ? 

35. A piece of land of a certain length and 12 J rods in 
width, contains 1 J acres, how much would there be in a piece 
of the same length 26§ rods wide ? 

36. If 13 men can be boarded 1 week for $39,585, what 
will it cost to board 3 men and 6 women the same time, the 
women being boarded at half price ? 

37. What will 15 bushels of wheat cost, if 4 bushels 3 
pecks cost $10,681? 

38. What will be the cost, in United States money, of 324 
yards Sqrs, of cloth, at 5s. id. New York currency, for 2 
yards? 

39. At $1.12| a square foot, what will it cost to pave a 
floor 18 feet long and 12ft. 6in. wide ? 
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231. Whatever produces effects, as men at work, animals 
eating, time, goods purchased or sold, money lent, and the 
like, may be regarded as causes. 

Causes are of two kinds, simple and compound. 

A simple cause has but a single element, as men at work, a 
portion of time, goods purchased or sold, and the like. 

A compound cause is made up of two or more simple ele- 
ments, such as men at work taken in connection vxith time, and 
the like. 

232. The results of causes, as work done, provisions con- 
sumed, money paid, cost of goods, and the like, may be re- 
garded as ^ects. A simple effect is one which has but a 
single element ; a compound effect is one which arises from 
the multiplication of two or more elements. 

233. Causes which are of the same kind, that is, which can 
be reduced to the same unit, may be compared with each 
other ; and effects which are of the same kind may likewise 
be compared with each other. From the nature of causes and 
effects, we know that 

1st Cause : 2d Cause : : 1st Effect : 2d Effect ; 
and, 1st Effect : 2d Effect : : 1st Cause : 2d Cause. 

234. Simple causes and simple effects give rise to simple 
ratios. Compound causes or compound effects give rise to 
compound ratios. 



- 2S1. What are causes? How many kinds of causes are there? 
What is a simple cause ? What is a compound cause ? 

232. What are eflfects? What is a simple effect? What is a com- 
pound effect ? 

233. What causes are of the same kind ? What causes may be com- 
pared with each other ? What do we infer from the nature of 
and effects ? 

234. What gives rise to simple ratios ? 
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DOUBLE RULE OP THREE. 

236. The Double Rule of Three is an application of the 
principles of compound proportion. It embraces all that class 
of questions in which the causes are compound, or in which 
the effects are compound ; and is dirided into two parts : 

1st When the compound causes produce the same effects ; 

2d. When the compound causes produce different effects. 

237. When the compound causes produce the same effects. 
1. If 6 men can dig a ditch in 40 days, what time will 30 

men require to dig the same? 

STATEMENT. 

Analysis. — The firat caase 
is compounded of 6 men, and 
40 days, the time required to 
do the work, and is equal to 
what 1 man would do in 
6x40=240 days. 

The second cause is com- 
pounded of 80 men and the 
number of days necessary to 
do the same work, viz: 

But mnce the effects are the ^= ^ ^^y^' 



men. men. ] ditch, ditch. 
« = 30 . . ^ 
days. days. \ ' ' 
40 : X 
240 : 30xa? : : 1 : 1. 


>0 

X 


^2 




same, viz; the work done, the eatuet must be equal; hence, the 

of the elements of t?ie causes are egiuU. The 
solution of iJ] like examples, 



products of the elements of the causes are equal. Therefore, in the 



Write the cause containing the unknown element on the left 
of the vertical line for a divisor ^ and the other cause on the 
right for a dividend, 

^OTE. — ^This class of questions has generally been arranged 
under the head of " Rule of Three Inverse." 

examples. 
1. A certain work can be done in 12 days, by working 4 
hours a day : how many days would it require the same 
number of men to do the same work, if they worked 6 hours 
a day ? 

f 236. What is the double Rule of Three ? What class of questlous 
/does it embrace ? Into how many parts is It divided ? What are they ? 
237. What is the rule when the effects are equal ? Under what rule 
has this class of cases been arranged ? 
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2. A pasture of a certain extent supplies 30 horses for 18 
days : how long will the same pasture supply 20 horses ? 

3. If a certain quantity of food will sulisist a family of 12 
persons 48 days, how long will the saiae food subsist a family 
of 8 persons ? 

4. If 30 barrels of flour will subsist 100 men for 40 days, 
how long will it subsist 25 men ? 

5. If 90 bushels of oats will feed 40 horses for six days, 
how many horses would consume the same in 12 days ? 

6. If a man perform a journey of 22^ days, when the days 
are 12 hours long, how many days will it take him to per- 
form the same journey when the days are 16 hours long ? 

I. If a person drinks 20 bottles (rf wine per month when it 
costs 2s. per bottle, how much must he drink without increas- 
ing the expense when it costs 2s. 6(f . per bottle ? 

8. If 9 men in 18 days will cut 150 acres of grass, how 
many men will cut the same in 21 days ? 

9. If a garrison of 536 men hare prorisions for 326 days, 
how long will those provisions last if the garrison be increased 
to 1304 men? 

10. A pasture of a certain extent having supplied a body 
of horse, consisting of 3000, with forage for 18 days : how 
many days would the same pasture have supplied a body of 
2000 horse ? 

II. What length must be cut off from a board that is 9 
inches wide, to make a square foot, that is, as much as is* 
contained in 12 inches in length and 12 in breadth ? 

12. If a certain sum of money will buy 40 bushels of oats 
at 45 cents a bushel, how many bushels of barley will the 
game money buy at 72 cents a bushel ? 

13. If 30 barrels of flour will support 100 men for 40 
days, how long would it subsist 400 men ? 

14. The governor of a besieged place has provisions for 64 
days, at the rate of 2lb. of bread per day, but is desirous of 
prolonging the siege to 80 days in expectation of succor : what \ 
must be the ration of bread ? 4 
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238. When the Compound Causes produce different 
Effects. 

In this class of qnestions, either a cause, or a single ele- 
ment of a cause may be required ; or an effect, or a single 
element of an eflFect may be required. 

1. If a family of 6 persons expend $300 in 8 months, how 
much will serve a family of 15 persons for 20 months ? 



Analysis. — In this example the second 
effect is required ; and the statement may be ^ 
read thus : If 6 persons in 8 months expend % 
$300, 15 persons in 20 months will expend ^ 
how many (or x) dollars 7 



OPERATION 



15 



25 



07=1875 Ans. 



1st Cause 

i\ ■■ 

Or, ^ X 8 



STATEMENT. 

2d Cause : : 1st Effect : 2d Effect. 

J^f : : $300 : or; 
: 15x20 : : 300 : ar. 



2. If 16 men, in 12 days, build 18 feet of wall, how many 
men must be employed to build 12 feet in 8 days ? 



Analysis. — In this example an element of 
the second cause is required, viz : the number 
of men. The question may be read thus: 
If 16 men, in 13 days, build 18 feet of wall, 
how many (or x) men, in 8 days, will build 
72 feet of wall ? 



operation. 



x^ 







X 


12 



a?=96 men. 



STATEMENT. 



16) 
Or, 16 X 12 



■■l\ 



a;x8 



18 
18 



72; 

n. 



• 3. If 32 men build a wall 36 feet long, 8 feet high, and 
4 feet thick, in 4 days, working 12 hours a day • how long 
a wall, that is 6 feet high, and 3 feet thick can 48 men build 
in 36 days, working 9 hours a day ? 



288. When the compound causes produce different effects, what will 
always be required ? 
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Analysis. — ^In tlils example an element of the ^f 

second effect is required, viz : the length of the 4 

wall, and the question may be read thus : If ^^ 

32 men, in 4 days, working 12 hours a day, ^ J 

can build a wall 36 feet long, 8 feet high, and J 

4 feet thick, 48 men in 36 days, working 9 3 
hours a day, can build a wall how many (or x) 



OPBRATION. 

36 o 



J0 

4 



feetlbng,tt feet high, and 3 feet thick? — —QiR f t 

STATEMENT. 

32) 48 36) X 

iV : 36 : : 8 [- : 6 

12) 9 4) 3 

Or, 32 X 4 X 12 : 48 x 36 x 9 : : 36 x 8 x 4 : a? x 6 x 3. 

239. Hence, we hare the following 

Rule. — I. Arrange the terms in the statement so that the 
causes shall compose one couplet, and the effects the other, 
putting X in the place of the required element : « 

II. Then if x fall in one of the extremes, make the 
product of the means a dividend, and the product of the 
extremes a divisor ; hut if x faU in one of the means, make 
the prodvjct of the extremes a dividend, and the product of 
the means a divisor, 

EXAMPLES. 

1. If I pay $24 for the transportation of 96 barrels of flour 
200 mUes, what must I pay for the transportation of 480 bar- 
rels 75 miles? 

2. If 12 ounces of wool be sufficient to make \\ yards of 
cloth 6 quarters wide, what number of pounds will be required 
to make 460 yards of flannel 4 quarters wide ? 

3. What will be the wages of 9 men for 11 days, if the 
wages of 6 men for 14 days be $84 ? 

4. How long would 406 bushels of oats last 1 horses, if 154 
bushels serve 14 horses 44 days ? 

3. If a man travel 211 miles in 1 days, travelling 6 hours 
a day, liow far would he travel in 9 days if he travelled 11 
hours a day ? 

239. What is the rule for finding the unknown port? 

Digitized by VjOOQlC 



DOUBLE EULE OF THREE. 227 

6. If 27 men can mow 20 acres of grass in 5f days, work- 
ing 3f hours a day, how many acres can 10 men mow in 4^ 
days, by working 8 J hours a day ? 

T. How long will it take 5 men to earn $11250, if 25 men 
can earn $6250 in 2 years ? 

8. If 15 weavers, by working 10 hours a day for 10 days, 
can make 250 yards of cloth, how many must work 9 hours 
a day for 15 days to make 607 J yards? 

9. A regiment of 100 men drank 20 dollars' worth of wine 
at 30 cents a bottle : how many men, drinking at the same 
rate, will require 12 dollars' worth at 25 cents a bottle ? 

10. If a footman travel 341 miles in 7 J days, travelling 
12J hours each day, in how many days, travelling lOJ hours 
a day, will he travel 155 miles? 

11. If 25 persons consume 300 ijushels of corn in 1 year, 
how much will 139 persons consume in 8 months, at the 
same rate ? 

12. How much hay will 32 horses eat in 120 days, if 96 
horses eat 3| tons in 7^ weeks ? 

13k If $2.45 will pay for pamting a surface 21 feet long 
and 13J feet wide, what length of surface that is lOf feet 
wide, can be painted for $31.72 ? 

14. How many pounds of thread will it require to make 
60 yards of 3 quarters wide, if 7 pounds make 14 yards 
6 quarters wide ? 

15. If 500 copies of a book, containing 210 pages, require 
12 reams of paper, how much paper will be required to print 
1200 copies of a book of 280 pages ? 

16. If a cistern 17i feet long, lOJ feet wide, and 13 feet 
deep, hold 546 barrels of water, how many barrels will a 
cistern 12 feet long, 10 feet wide, and 7 feet deep, contain ? 

17. A contractor agreed to build 24 miles of railroad in 8 
months, and for this purpose employed 150 men. At the 
end of 5 months but 10 miles of the road were built : how 
many more men must be employed to finish the road in the 
time agreed upon ? 

18. If 336 men, in 5 days of 1 hours each, can dig a trench 
of 5 degrees of hardness, 70 yards long 3 wide and 2 deep : 
what length of trench of 6 degrees of hardness, 5 yards wide 
and 3 yards deep, may be dug by 240. men in 9 days of 12 
hours each? 
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PABTNEBSHIP. 



PARTNERSHIP. 

240. Partnership is the joining together of two or more 
persons in trade, with an agreement to share the profits or 



Partners are those who are miited together in carrying 
on business. 
Captfal, is the amount of money or property employed : 
Dividend is the gain or profit : 
Loss is the opposite of profit : 

241. The Capital or Stock is the cause of the entire profit : 
Each man's capital is the catise of his profit : 
The entire profit or loss is the effect of the whole capital : 
Each man's profit or loss is the eff'ect of his capital : hence, 

Wliole Stock : Each man's Stock 
: : Whole profit or loss : Each man's profit or loss. 

EXAMPLES. 

1. A and B buy certun goods amounting to 160 dollars, of 
which A pays 90 dollars and B, 70 ; they gain 82 dollars by 
the purchase : what is each one's share ? 



operation. 
160 : 90 : : 32 : A's share ; or, 


X 


»„ 


160 : : 70 : 32 : B's share ; or, 


x= 

X 


=$18. 




x=$U. 



240. What is a partnership ? What are partners ? What is capital 
or stock ? What is dividend? What is loss ? 

241. What is the cause of the profit? What is the canse of each 
inan's profit? What is the effect of the whole capital ? What is the 
effect of eaeh man^s capital ? What proportion ensts between causes 
and their effects ? What is tlie role ? 
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Hence, the following 

Rule. — As the whole stock is to each man^s share^ so is the 
whole gain or loss to each man!s share of the guin or loss. 

EXAMPLES. 

1. A and B have a joint stock of $2100, of which A owns 
$1800 and B $300; they gain in a year $1000: what is 
each one^s share of the profits ? 

2. A, B and C fit out a ship for Liverpool. A contributes 
$3200, B $5000, and C $4500 ; the profits of the voyage 
amount to $1905 : what is the portion of each? 

3. Mr. Wilson agrees to put in 5 dollars as often as Mr. 
Jones puts in 7 ; after raising their capital in this way, they 
trade for 1 year and find their profits to be $3600 : what is 
the share of each ? ^ 

4. A, B and C make up a capital of $20,^000 ; B and Q ^ 
each contribute twice as much as A ; but A is to receive one ^' '^ 
third of the profits for extra services ; at the end of the year 
they have gained $4000 : what is each to receive ? ' 

5. A, B and C agree to build a railroad and contribute 
$18000 of capital, of which B pays 2 dollars, and C, 3 dollars 
as often as A pays 1 dollar ; they lose $2400 by the opera- 
tion : what is th6 loss of each ? 

COMPOUND PARTNERSHIP. 

242. When the causes ofjyrofit or loss are compound. 

When the partners employ their capital for different periods 
of time, each cause of profit or loss is compound, being made 
up of the two elements of capital and f^me. The product of 
these elements, in each particular case, will be the cause of 
each man's gain or loss ; and their sum will be the cause of 
the entire gain or loss : hence, to find each share, 

Multiply each man^ stock by the time he continued it in 
trade ; then say, as the sum of the products is to each product y 
so is the whole gain or loss to each man^s share of the gain or 



243. When is the cause of profit or loss compound ? What are the 
elements of the compound ( aus V What is the rule in this case ? 
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EXAMPLES. 



1 . A and B eatered into partnership. A put in $840 for 4 
months, and B, $650 for 6 months ; they gained $363 : what 
is each one's sliare ? 



OPBRATION. 



A. $840x4=3360 

B. 650 X 6r=3900 



.ofift . ( 3360 : : ^.o . ( $168 A's. 
^^^^' I 3900 :: ^^^- | $195 B»s. 

2. A puts in trade $550 for t months and B puts in $1625 
for 8 months ; they make a profit of $337 : what is the 
share of each ? 

3. A and B hires a pasture, for which they agreed to pay 
$92.50. A pastures 12 horses for 9 weeks and B 11 horses 
for 7 weeks : what portion must each pay ? 

4. Fo]ir traders form a company. A puts in $400 for 5 
months ; B $600 for 7 months ; C $960 for 8 months ; D 
$1200 for 9 months. In the course of trade they lost $750 ; 
how much falls to the share of each ? 

5. A, B and C contrilnite to a capital of $15000 in the 
following manner : every time A puts in 3 dollars B puts in 
$5 and C, $7 A*s capital remains in trade 1 year ; B's If 
years ; and C*s 2? years ; at the end of the time there is a 
profit of $15000 : what is the share of each ? 

6. A commenced business January 1st, with a capital of 
$3400 Ai)ril 1st, he took B into partnership, with a capital 
of $2600 ; at the expiration of the year they had gained 
$750 : what is each one^s share of the gain ? 

7. James Fuller, John Brown and William Dexter formed 
a [)artnersliii), uiidcr the firm of Fuller, Brown & Co., with a 
ca])ital of $20000 ; of which Fuller furnished $6000, Brown 
$5000. and Dexter $9000. At the expiration of 4 months, 
F:illcr furnished $2tf00 more ; at the expiration of 6 months. 
Brown furnished $2500 more ; and at the end of a year Dex- 
ter withdrew $2000. At the expiration of one year and a 
half, they found their profits amounted to $5400 : what was 
each partner's share ? 
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PERCENTAGE. 

243» Percentage is an allowance made by the hundred. 
The base of percentage, is the number on which the per- 
centage is reckoned. 

Per cent means by the hundred : thus, 1 per cent means 

1 for every hundred ; 2 per cent, 2 for every hundred ; 3 per 
cent, 3 for every hundred, &c The allowances, 1 per cent, 

2 per cent, 3 per cent, &c., are called rates, and may be 
expressed decimally, as in the following 



1 per cent is 

3 per cent is 

4 per cent is 
6 per cent is 
6 per cent is 

100 per 

150 per 

130 per 

200 per 

iper 

3ip§r 

5|per 



TABLE. 



01 
.03 
.04 
.05 
.06 



cent is 1. 
cent is 1.50 
cent is 1.30 
cent is 2. 
cent is .005 
cent is .035 
cent is 05T5 



7 per cent is 

S per cent is 

15 per cent is 

68 per cent is 

99 per cent is 



.07 
.08 
.15 
.68 
.99 



ALSO, 

: for, fg§ is equal to 1 . 
: for, 1^ is equal to 1.50 
: for, m is equal to 1.30 
: for, f^ is equal to 2 00 
• for, TjTy-f-2 is equal to .005 
: for, 3^ = .03-|-;005=.035 
: for, 5|=.05+.075 = .075 



EXAMPLES. 



Write, decimally, 8J per cent ; 9 per cent ; 6| per cent ; 
65^ per cent ; 205 per cent ; 327 per cent. 

244. To find the percentage of any number. 

1. What is the percentage of $320, the rate being 5 per 
cent? 

243. What is per centage ? What is the base ? What does per cent 
mean ? What ao you understand by 3 per cent ? What is the rate, oi 
rate per cent? 

244. How do yon find the percentage of any number? 
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Analysis.— The rate being 5 per cent, is ex- opkratioh. 
pressed decimally by .05. We are then to take 320 

.05 of the base (which is $320) ; this we do by ng 

multiplying $320 by .05. ' 

Hence, to find the percentage of a number, $16.00 Ans. 

Multiply the number by the rate expressed decimally, and 
the product will be the percentage, 

EXAMPLES. 

1. What is the percentage of $651, the rate being 4^ per 
cent? 

Note. — When the rate cannot be 
reduced to an exact decimal, it is most 
conyenient to multiply by the fraction, 
and then by that part of the rate which 
is expressed in exact dechnals. 



OPERATION 



651 

2 19= J percent. 
"=4 per cent. 



$28.4T=4i percent. 
Find the percentage of the following numbers : 



1. 2 J per cent of 650 dollars. 

2. 3 per cent of 650 yards. 

3. 4 J per cent of ^*lbcwt. 

4. 6J per cent of $3150. 

5. 5| per cent of 2T04 miles. 

6. \ per cent of 1000 oxen. 
7 23 per cent of $316. 

8. 2^ per cent of 860 sheep. 

9. 5§ per cent of $327.33. 



10. 66| per cent of 420 cows. 

11. 105 per cent of 850 tons. 

12. 116percentof875Z6. 

13. 241 per cent of $815.12. 

14. 3ti per cent of $200. 

15. 33i per cent of $687.24. 

16. 87 J per cent of $400. 

17. 62i per cent of $600. 

18. 308 per cent of $225.40. . 



19. A has $852 deposited in the bank, and wishes to draw 
out 5 per cent of it : how much must he draw for ? 

20. A merchant has 1200 barrels of flour : he shipped 
64 per cent of it and sold the remainder : how much did he 
sell? 

21. A merchant bought 1200 hogsheads of molasses. On 
getting it into his store, he found it short 3| per cent : bow 
many hogsheads were wanting ? 

22. What is the difference between 5J per cent of $800 
and 6} per cent of $1050? 
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23. Two men had each $240. One of them spends 14 
per celt, and the other 18^ per cent : how many dollars more 
did one spend than the other ? 

24. A man has a capital of $12500 : he puts 15 per cent 
of it in State Stocks : 33 1 per cent in Railroad Stocks, and 
25 per cent in bonds and mortgages : what per cent has he 
left, and what is its value ? 

25. A farmer raises 850 bushels of wheat : he agrees to 
sell 18 per cent of it at $1.25 a bushel ; 50 per cent of it at 
$1.50 a bushel, and the remainder at $1.75 a bushel : how 
much does he receive in all? 

245. To find the per cent which one number is of another. 
1. What per cent of $16 is $4 ? 

Analysis. — The question is, what part of operation. 

$16 is $4, when expressed in hondreths : A= J= .25. 

The standard is $16 (Art. 228): hence, the q^ 25 ))er cent, 
part is 1^=1 =.25; therefore, the per cent is "" * 

35 : hence, to find what per cent one number is of another, 

Dimde by the standard or base, and the quotient, reduced 
to decimals, will express the rate per cent 

Note. — The standard or base, is generally preceded by the word 
of. 

EXAMPLES. 

1. What per cent of 20 dollars is 5 dollars ? 

2. Forty dollars is what per cent of eighty dollars T 

3. What per cent of 200 dollars is 80 dollars? 

4. What per cent of 1250 dollars is 250 dollars ? 

5. What per cent of 650 dollars is 250 dollars ? 

6. Ninety bushels of wheat is what per cent of 18006ms/i.? 
1. Nine yards of cloth is what per cent of 870 yards ? 

8. Forty-eight head of cattle are what per cent of a drove 
of 1600? 

9. A man has $550, and purchases goods to the amount 
of $82.15 : what per cent of his money does he expend? 

245. How do you find the per cent which one number Is of another f 
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10. A merchant goes to New York with $1500 ; he first 
lays out 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that remained • 
after his first ? 

11. Out of a cask containing 300 gallons, 60 gallons are 
drawn : what per cent is this? 

12. If 1 pay $698.23 for 3 hogsheads of molasses and sell 
them for $831,996, how much do I gain per cent on the 
money laid out ? 

13. A man purchased « farm of 15 acres at $42.40 an 
acre. He afterwards sold the same farm for $3511.50 : what 
was his gain per cent on the purchase money ? 

STOCK, COMMISSION AND BROKERAGE. 

246. A Corporation is a collection of persons authorized 
by law to do business together. The law which defines their 
rights and powers is called a Charter. 

Capftal or Stock is the money paid in to carry on the 
business of the Corporation, and the individuals so contributing 
are called Stockholders. This capital is divided into equal 
parts called Shares, and the written evidences of ownership 
are called Certificates. 

247. When the United States Government, or any of the 
States, borrows money, an acknowledgment is given to the 
lender, in the form of a bond, bearing a fixed interest. Such 
bonds are called United States Stock, or State Stock. 

Tlie par value of stock is the number of dollars named in 
each share. The market value is what the stock brings per 
share when sold for cash. 

If the market value is above the par value, the stock is 
said to be at a premium, or above par ; but if the market 
value is below the par value, it is said to be at a discount, or f 
below par 

246. What is a corporation? What is a charter? What is capital 
or stoclc ? What are shares ? 

247. What are United States Stocks? What are State Stocks? 
What is the par value of a stock ? What is the market value ? If ttie 
market is above the par value, what is said of the stock ? If it is below, 
what is said of the stock? What is the market value when above par ? 
What when below ? 
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Let 1 =par value of 1 dollar : 

l+premiuin=market value of 1 dollar, when above 

par : 
1 — discount= market value of 1 dollar when below par. 

248. Commission is an allowance made to an agent for 
buying or selling, or taking charge of property, and is gen- 
erally reckoned at a certain rate per cent. 

The commission, for the purchase or sale of goods in the 
city of New York, varies from 2^ to 12 1 per cent, and under 
some circumstances even higher rates are paid. 

Brokerage is an allowance made to an agent who buys or 
sells stocks, uncurrent money, or bills of exchange, and is 
generally reckoned at so much per cent on the par value of 
the stock. The brokerage, in the city of New York, is gene- 
rally one-fourth per cent on the par value of the stock. 

EXAMPLES. 

1. What is the commission on $4396 at per 6 cent ? 

OPERATION. 

Note. — ^We here find the commission, as $4396 

in simple percentage, by multiplying by the de- q g 

cimal which expresses the rate per cent. ' ., 

Ans. $263.76. 

2. A factor sells 60 bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission : how much must he pay 
over to his principal ? 

3. A drover agrees to purchase a drove of cattle and to sell 
them in New York city for 6 per cent on what he may re- 
ceive ; he expends in the purchase $4250, and sells them at 
an advance of 10 per cent : how much is his commission ? 

4. A commission merchant sells goods to the amount of 
$8150, on which he is to be allowed 2 per cent, but in con- 
sideration of paying the money over before it is due, he is to 
receive 1^ per cent additional : how much must he pay over 
to his principal ? 

5. A broken bank has a circulation of $98000 and pur- 
chases the bills at 85 per cent : how much is made by the 
operation ? 

248. What is commission ? What is brokerage ? 
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6. Merchant A sent to B, a broker, $3825 to be invested in 
stock ; B is to receive 2 per cent on the amount paid for the 
stock : what was the value of the stock purchased ? 

OPERATION. 

ANALYSIS.— Since the broker re- 1. 02)3825. 00(|3t50^ns- 

ceives 2 per cent, it will require ong 

$1.03 to purchase 1 dollar's worth 

of stock; hence, there will be as 765 

many dollar's worth purchased as 714 

$1.02 is contained times in $3825 ; ~ETa 

that is, $3750 worth. ^1" 

510 

*r. Mr. Jones sends his broker $18560 to be invested in 
TJ. S. Stocks, which are 15 per cent above par ; the broker is 
to receive one per cent ; how many shares of $100 each can 
be purchased ? 

Analysis. — Since the premium is 15 

per cent, and the brokerage 1 per cent, operation. 

each dollar of par value will cost $1 1.16)18560 

plus the premium, plus the brokerage= j,-, nr^xn . x- ^ 

$1.16: hence, the amount purchased $16000 quotient, 

will be as many dollars as $1.16 is or, 160 shares, 
contained times in $18560. 

8. I have $4999.89 to be laid out in stocks, which are 15 
per cent below par : allowing 2 per cent commission, how 
much can be purchased at the par value ? 

Analysis. — Since the stock is at a dis- 
count of 15 per cent, the market value will operation. 
be 85 per cent ; add 2 per cent, the broker- . 81 )4999.89 
age, gives 87 per cent =.87. The amount ivrZ^ — A 
purchased will be as many dollars as .87 is «frO »* 7. jlns, 
contained times in $4999,89. 

Hence, to find the amount at par value, 

Divide the amount to he expended by the market value of 
$1 plus the brokerage ; and the quotient will be the amount 
in par value, 

9. Messrs. Sherman & Co. received of Mr Gilbert $28638.50 
to be invewSted in bank stocks, which arc 1 2^ per cent above 
par, for which they are to receive one-fourth of one per cent 
commission : how many shares of $127 each can they buy ? 
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10. The par value of Illinois Railroad stock is 100. It 
sells in market at 72 J : if I pay J per cent brokerage, how 
many shares can I buy for $5820 ? 

PROFIT AND LOSS. 

249. Profit or loss is a process by which merchants dis- 
cover the amount gained or lost in the purchase and sale of 
goods. It also instructs them how much to increase or 
diminish the price of. their goods, so as to make or lose so 
much per cent. 

EXAMPLES. 

1. Bought a piece of cloth containing 75i/<f. at $5.25 per 
yard, and sold it at $5.t5 per yard : how much was gained 
in the trade ? 

OPBRATION. 

ANALYSIS.— We first find the |5.»y5 price of 1 yard, 
profit on a single yard, and then ar op: J^^st of 1 varrl 
multiply by the number of yards, ?±f£.^^^^ ^^ ^ y^^^- 
which is 75. 50cfe. profit on 1 yard : 

then, $0.50 xt5=$37.50. 

2. Bought a piece of calico containing 56 yards, at 2t cents 
a yard : what must it be sold for per yard to gam |2.24 ? 

OPERATION. 

56 yards at 27 cents=|15.12 

Analysib.— Elrst find the Profit - - - 2.24 

cost, then add the profit and y. . ,, - ^,^ ^^ 

divide the sum by the number ^t must sell for - JI7.36. 

of yards 56 )17,36 

31 cts. a yard. 

250. Knowing the per cent of gain or loss and the 
amount received, to find the cost, 

1. I sold a parcel of goods for $195.50, on which I made 
15 per cent : what did they cost me ? 

Analysis. — 1 dollar of the cost plus 15 per operation. 

cent, will be what that which cost f 1 sold for, 1.15) 195.50 

viz, $1.15: hence, there will be as many ^\WK~1 

dollars of cost, as $1.15 is contained times in ^ia\j Ans. 
what the goods brought. 



249. What is loes or gain f 



Digitized 



by Google 



238 PEECBNTAGB. 

2. If I sell a parcel of goods for IHO, by which I lose 
15 per cent, what did they cost ? 

Analysis. — 1 dollar of the cost less 15 per operation. 

cent, will be what that which cost 1 doUar sold .85) 170 

for, viz., $0.85 : hence, there will be as many ioTui A 

dollars of cost, as .85 is contained times in "^IMM An%. 
what the goods brought. 

Hence, to find the cost. 

Divide the amount received by I plus the per cent when 
there is a gain^ and by I minus the per cent when there 
is a losSj and the quotient will be the cost. 

EXAMPLES. 

1. Bought a piece of cassimere containing 28 yards at 
1^ dollars a yard ; but finding it damaged, am willing to sell 
it at a loss of 15 per cent : how much must be asked per 
yard ? 

2. Bought a hogshead of brandy at $1.25 per gallon, and 
sold it for $78 : was there a loss or gain ? 

3. A merchant purchased 3275 bushels of wheat for which 
he paid $3517.10, but finding it damaged, is willing to lose 
10 per cent : what must it sell for per bushel ? 

4. Bought a quantity of wine at $1.25 per gallon, but it 
proves to be bad and am obliged to sell it at 20 per cent less 
than I gave : how much must I sell it for per gallon ? 

6. A farmer sells 125 bushels of corn for 75 cents per 
bushel ; the purchaser sells it at an advance of 20 per cent : 
how much did he receive for the corn ? 

6. A merchant buys 1 tun of wine for which he pays $725, 
and wishes to sell it by the hogshead at an advance of 15 per 
cent : what must be charged per hogshead ? 

7. A merchant buys 158 yards of calico for which he pays 
20 cents per yard ; one-half is so damaged that he is obliged 
to* sell it at a loss of 6 per cent : the remainder he sells at an 
advance of 19 per cent : how much did he gain ? 

8. If I buy coffee at 16 cents and sell it at 20 cents a 
pound, how much do I make per cent on the money paid ? 

250. Knowing the per cent of gain or loss and the amount reoeived 
how do you Una the cost ? 
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9. A man bought a honse and lot for $1850.50, and sold it 
for $1511.41 : how much per cent did he lose ? 

10. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound : how much did 
he gain on the whole, and how tnuch per cent on the money 
laid out ? 

11. Bought cloth at $1.25 per yard, which proving bad, I 
wish to sell it at a loss of 18 per cent : how much must I 
ask per yard ? 

12. Bought 50 gallons of molasses at 75 cents a gallon, 
10 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost ? 

13. Bought 6t yards of cloth for $112, but 19 yards being 
spoiled, I am willing to lose 5 per cent : how much must I 
sell it for per yard ? 

14. Bought 67 yards of cloth for $112, but a number of 
yards being spoiled, I sell the remainder at $2.216§ per yard, 
and lose 5 per cent : how many yards were spoiled ? 

15. Bought 2000 bushels of wheat at $1.75 a bushel, from 
which was manufactured 475 barrels of flour : what must 
the flour sell for per barrel to gain 25 per cent on the cost of 
the wheat ? 

INSURANCE. 

251. Insurance is an agreement, generally in wrmng, by 
which an individual or company bind themselves to exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hazard. 

The Policy is the written agreement made by the parties. 

Premium is the amount paid by him who owns the property 
to those who insure it, as a compensation for their risk. The 
premium is generally so much per cent on the property in* 
sured. 

EXAMPLES. 

1. What would be the premium for the insurance of a 
house valued at $8754 against loss by fire for one year, at 
I per cent ? 

351. What Is Insurance? What Is the poUcy? WTiat Is the pre- 
nuuui ? How is it reckoned ? 
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2. What would be the premium for insuring a ship and 
cargo, valued at $37500, from New York to Liverpool, at 3| 
per cent ? 

3. What would be the insurance on a ship valued at 
$47520 at J per cent ; also*at ^ per cent? 

4. What would be the insurance on a house valued at 
$14000 at IJ percent? 

5. What is the insurance on a store and goods valued at 
$27000, at 2 J per cent ? 

6. What is the premium of insurance on $9870 at 14 per 
cent? 

7. A merchant wishes to insure on a vessel and cargo at 
sea, valued at $28800 : what will be the jMremium at 1| per 
cent ? 

8. A merchant owns three-fourths of a ship valued at " 
$24000, and insures his interest at 2 1 per cent : what does 
he pay for his policy ? 

9. A merchant learns that his vessel and cargo, valued 
at $36000, have been injured to the amount of $12000 ; he 
effects an insurance on the remainder at 5^ per cent ; what 
premium does he pay? 

10. My furniture, worth $3440, is insured at 2| per cent ; 
ray house, worth $1000, at 1 J per cent ; and my bam, horses 
and carriages, worth $1500, at 3 J per cent : what is the 
whole amount of my insurance ? 

11. A man bought a house, and paid the insurance at 2i 
per cent, the whole of which amounted to $1845 : what was 
the value of the house and the amount of the insurance ? 

12. What would it cost to insure a store, worth $3240, at 
f per cent, and the stock, worth $7515.75, at f per cent? 

13. A merchant imported 250 pieces of broadcloth, each 
piece containing 36 J yards, at $3.25 cents a yard. He paid 
4^ per cent insurance on the selling price, $4.50 a yard. If 
the goods were destroyed by fire, and he got the amount of 
insurance, how much did he make ? 

14. A vessel and cargo, worth $65000, are damaged to the 
amount of 20 per cent, and there is an insurance of 50 per 
cent on the loss: how much insurance will the owner re- 
ceive ? 
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INTEREST. 

252. Interest is an allowance made for the use of money 
that is borrowed 

Principal is the money on which interest is paid. 

Amount is the sam of the Principal and Interest. 

For example : If I borrow 1 dollar of Mr. Wilson for 1 
year, and pay him 7 cents for the use of it ; then, 

1 dollar is the principal^ 

7 cents is the interest, and 

ll.Ot the amount. 

The rate of interest is the number of cents paid for the 
use of 1 dollar for 1 year. Thus, in the above example, the 
rate is 7 per cent per annum. 

Note. — ^The term per cent means, &y tTie hundred; and per 
annum means by the yea/r. As interest is alwajs reckoned by the 
year, the term per annam is understood and omitted. 

CASE I. 

253. To find the interest of any principal for one or more 
years, 

1. What is the interest of |1960 for 4 years, at T per 
cent? 

Analtbis.— The rate of interest 

being 7 per cent, is expressed deci- opbration. 

mallyby.07: hence, each dollar, in $1960 

1 year will produce .07 of itself, and m «ofp 

$1960 will OToduce .07 of $1960, — ' 

or $137J20. Therefore, $137.20 is the 131.20 int. for It/r. 

interest for 1 year, and this interest • 4 No. of years, 

multiplied by 4, gives the interest for ac7o"q7: 

4 years : hence, the following ;p04o.ov 

Rule. — Multiply the principal by the rate, expressed 
decimally, and the product by the number of years. 

25a What is interest? What is principal? What is amount f 
What is rate of interest ? What does per annum mean ? 

253. How do you find the interest of any principal for any numher of 
years ? Give the analysis. 
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EXAMPLES. 

1. What is the interest of |365:8t4 for one year, at 5| 
per cent ? 

OPERATION. 

365.874 
Analysis.— We first find the in- 951 

terest at i per cent, and then the '- — ^ 

interest at 5 per cent ; the sum is 1.82937 ^ per cent, 

the interest at 5i per cent. 18.29370 6 per cent. 

Am. 120.12307 5J per cent. 

2. What is the interest of $650 for one year, at 6 per cent ? 

3. What is the interest of $950 for 4 years, at 7 per cent? 

4. What is the amount of |3675 in 3 ye^, at 7 per cent ? 
6. What is the amount of $459 in 5 years, at 8 per cent ? 

6. What is the amount of |375 in 2 years, at 7 per cent? 

7. What is the interest of $21 1.26 for 1 year, at 4J per ct. ? 

8. What is the interest of $1576.91 for 3 years, at 7 per ct. ? 

9. What is the amount of $957.08 in 6 years, at 3J per ct. ? 

10. What is the interest of $375.45 for 7 years, at 7 per ct. ? 

11. What is the amount of $4049.87 in 2 years, at 6 per ct. ? 

12. What is the amount of $16199.48 in 16 yrs., at 5| per ct. ? 

Note. — ^When there are years and months, and the months are 
aliquot parts of a year, muUiply the interest for 1 year by the yea/re 
and months reduced to the fraction of a year. 

EXAMPLES. 

1. What is the interest of $326.50, for 4 years and 

2 months, at 7 per cent ? 

2. What is the interest of $437.21, for 9 years and 

3 months, at 3 per cent ? 

3. What is the amount of $1119.48, after 2 years and 
6 months, at 7 per cent ? 

4. What is the amount of $179.25, after 3 years and 

4 months, at 7 per cent ? 

5. What is the amount of $1046.24, after 4 years and 
3 months at 5^ per cent ? 
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CASK II. 

254. To find the interest on a given principal for any rate 
and time, 

1. What is the interest of $876.48 at 6 per cent, for 
4 years 9 months and 14 days ? 

A17ALYSI8. — The interest for 1 year is the product of the prind- 
pal multiplied by the rate If the interest for 1 year be divided 
by 12, the quotient will be the interest for 1 month : if the interest 
for 1 month be divided by 80, the quotient will be the interest 
for 1 day. 

The interest for 4 years is 4 times the interest for 1 year . the 
interest for 9 months, 9 times the interest for 1 month ; and the 
interest for 14 days, 14 times the interest for 1 day 

OFEBATION. 

$816.48 
.06 



12 )52.5888= int for lyr. 52.5888 x 4=$210.35524i/r 
30 )4.3824 =int. for Imo. 4.3824 x 9=$ 39.4416 9mo. 
.14608=int. for Ida. .14608 x 14= $ 2.0451 Ud a. 
Total interest, $251.84194- 

Hence, we have the following 

Rule. — 1. Find the interest for 1 year • 

II Divide this interest by 12, and the qriotient vriU be the 
interest for 1 month: 

III. Divide the interest for 1 month by 30, and the quo- 
tient will be the interest for 1 day. 

IV Multiply the interest for 1 year by the number of 
years, the interest for I month by the number of months, and 
the interest for 1 day by the number of days^ and the sum 
of tke product imll be the required interest. 

Note.— In computing interest the month is reckoned at 30 daya 

2. What is the interest of $132.26 for 1 year 4 months 
and 10 days, at 6 per cent per annum ? 

3 What is the interest of $25.50 for 1 year 9 mouths and 
12 days, at 6 per cent ? 



254 How do you flod the Interest for any time at any rate ? 
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2d method. 

255. There is another rule resulting from the last analjsiSi 
which is regiuxled as the best general method of computing 
interest. 

Rule. — I. Find the interest for 1 year and divide it by 12: 
the quotient wiU be the interest for 1 month. 

II. Multiply the interest for 1 month by the time expressed 
in months and parts of a month, and the product urill be the 
required interest. 

Note. — Since a month is reckoned at 80 days, any number of 
days is reduced to decimals of a month by dividing the days by 3. 

EXAMPLES. 

I What is the interest of $327.50 for 3 years 7 mouths 
and 13 days, at 7 per cent ? 

OFBBATION. 

3yr8.=36mos. $327.50 

7mo8. .07 

13 days = 4|w i08. 1 2)22.9250 =int. for 1 year. 

Timer=43.4Jmos. 1,9104+ =int. for 1 month. 

Note.— The method em- 43. 4 J =time in months, 

ployed, and the number ol "6368~ 

decimal places used, in com- ^f\i^f^ 

puting interest, may affect ctroio 

the mills, and pasHMy, the 57312 

last figure in cents. It is best 76416 

touse4placesofdecimala |82.97504 Ans. 

2. What is the interest of $1728.60, at 7 i>er cent, for 

2 years 6 months and 21 days ? 

3. What is the interest of $288.30, at 7 per cent, for 

I year 8 months and. 27 days ? 

4. What is the interest of $576.60, at 6 per cent, for 
10 months and 18 days? 

5. What is the interest of $854.42, at 6 per cent, for 

3 months and 9 days ? 

6 What is the interest of $1153.20, at 6 per cent, for 

I I months and 6 days ? 

255. How do vou find the interest for years, months and days by the 
second method f 
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7. What is the interest of $2306.64, at 5 per cent, for 
*l months and 28 days ? 

8. What is the interest of $4272.10, at 5 per cent, for 
10 months and 28 days ? 

9. What is the interest of $1620, at 4 per cent, for 5 years 
and 24 days ? 

10. What is the interest of $2430.72, at 4 per cent, for 
10 years and 4 months ? 

11. What is the interest of $3689.46, at 7 per cent, for 
4 years and 7 months ? 

12. What is the interest oi $2946.06, at 7 per cent, for 
7 years and 3 days ? 

13. What is the interest, at 8 per cent, of $676.89, for 
3 years 6 months and 6 days ? 

14. What is the interest, at 8 per cent, on $12324, for 

3 years and 4 months ? 

16. What is the^interest, at 9 per cent, on $16328.20, for 

4 years and 7 months ? 

16. What is the interest of $69460 for 1 year 2 months 
and 12 days, at 9 per cent? 

17. What is the interest of $216,984 for 3 years 5 months 
and 16 days, at 10 per cent ? 

18. What is the interest of $648.64 for 7 years 6 months, 
at 4^ per cent ? 

19. What is the interest of $1297.10 for 8 years 6 months, 
at 6 J per cent ? 

20. What is the interest of $864,768 for 9 months 26 days, 
at 6 J per cent ? 

21. What is the interest of $2694.20 for 10 months and 9 
days, at 7^ per cent? 

22. What is the amount of $2376.84 for 3 years 9 months 
and 12 days, at 8 J per cent ? 

23. What is the amount of $6148.40 for 7 years 11 months 
and 23 days, at 9^ per cent ? 

24. What is the amonut of $3666.20 for 3 years 9 months, 
at 10 J per cent ? 
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25. WTiat is the amount of $125.75 for 1 year 9 months 
and 21 days, at t per cent ? 

26. What is the amount of $256 for 10 months 15 days, at 
1 J per cent ? 

21. What is the interest on a note of $264.42, given Janu- 
ary 1st, 1852, and due Oct. 10th, 1855, at 4 per cent? 

28. Gave a note of $793.26 April 6th, 1850, on interest at 
T per cent : what is due September 10th, 1852 ? 

29. What amount is due on a note of hand given June 7th, 
1850, for $512.50, at 6 per cent, to be paid Jan. 1st, 1851 ? 

30. What is the interest on $1250.75 for 90 days, at 10 
per cent ? 

31. What is the amount of $71.09 from Feb. 8th, 1848, to 
Dec. 7th, 1852, at 6| per cent ? 

32 What will be due on a note of $213.27 on interest 
after 90 days, at 7 per cent, given May 19th, 1836, and pay- 
able October 16th, 1838 ? 

33. What is the interest of $426.54, from August 15th, 

1837, to March 13th, 1840, at 7 per cent? 

34. What is the interest of $2132.70, from Nov. 17th, 

1838, to Feb. 2d, 1839, at 7 J per cent? 

35. What is the interest of $38463, from April 27th, 1815, 
to Sept. 2d, 1824, at 8-per cent? 

36. What is the interest of $14231.50, from June 29th, 
1840, to April 30th, 1845, at 8 J per cent? 

37. What is the interest of $426.50, from Sept. 4th, 1843, 
to May 4, 1849, at 9 per cent? 

38. What is the interest of $4320, from Pec. 1st, 181T, to 
Jan. 22d, 1833, at 9 J per cent ? 

39. What is the amount of $397.16, from March 24, 1824, 
to March 31st, 1835, at 10^ per cent ? 

40. What is the amount of $328.12, from July 4th, 1809, 
to Feb. 15th, 1815, at 3 per cent? 

41. What is the amount of $164.60, from Sept. 27th, 1845, 
to March 24, 1855, at IJ per cent? 

42. What is the amount of $1627.50, from July 4th, 1889, 
to August 1st, 1855, at 8 per cent ? 
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CASE III. 

256. Wlien the principal is in pounds^ shillings and 
pence, 

1. What is the interest, at t per cent, of £21 15s. 9c/., 
for 2 years? 

OPERATION. 

An ALYSis.— The interest on pounds £2*1 15s. 9cf . = 2 7 . 7 8 T 5 

and decimals of a pound is found in qY 

the same way as the interest on dol- '. 

lars and decimals of a doUar : after 1.945125 

which the decimal part of the interest 2 

^^ceJlei^^r"" '' ''''^ "' -MMmo 

iB.89025=17s. 9^, 
Ans, £3 17s. 9|<f. 

1. Reduce the shillings and pence to the decimal of a 
pound and annex the result to the pounds, 

II. Find the interest as though the sum were United 
States Money, after which reduce the decimal part to shil- 
lings and jyence. 

2. What is the interest of jB67 19s. Qd., at 6 per cent, for 
3 years 8 months 16 days ? 

3 What is the interest of iB127 15s. ^d., at 6 per cent, 
for 3 years and 3 months ? 

4. What is the interest of iB107 16s. lOrf., at 7 per cent, 
for 3 years 6 months and 6 days ? 

5 What will £219 13s. Sd. amount to in 3 years and a 
half, at 5^ per cent per annum ? 

PARTIAL PAYMENTS. 

257.. A Partial Payment is a payment of a part of a note 
or bond. 

We shall give the rule established in New York (see 
Johnson's Chancery Reports, vol I. page 17), for computing 
the interest on a bond or note, when partial payments have 
been made. The same rule is also adopted in Massachusetts, 
and in most of the other states. 

256. How do yon find the interest when the principal is in pounds, 
shillings and pence ? 
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Rule. — 1. Compute the interest on the principal to the 
time of the first payment^ and if the payment exceed this 
interest^ add the interest to the principal and from the sum 
subtract the payment : the remainder forms a new princijDal : 

II. But if (he payment is less than the interest, take no 
notice of it until other payments are made, which in all, 
shall exceed the interest computed to the time of the last 
payment : then add the interest, so computed, to the jwinci- 
pal, and from the sum subtract the sum of the payments : 
the remainder will form a new principal on which interest 
is to be computed as before. 

Note — In computing interest on notes, observe that the day on 
wliich a note is dated and the da}^ on which it falls due. are not 
both reckoned in determining the time, bvt ane of them is alimys 
excluded Thus, a note dated on the first day of May and falling 
due on the 16th of June, will bear interest but one month and 
15 days. 

EXAMPLES. 



$349.998 Buffalo, May 1st, 1826. 

1 . For value received, I promise to pay James Wilson or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eights mills with interest at 6 per cent. 

James Paywdl. 

On tliis note were endorsed the following payments : 
Dec. 26th, 1826 Received $49,998 
July lOtb, 1827 "■ $ 4.998 
Sept. 1st, 1828 " $15,008 
June 14th, 1829 " $99,999 

What was due April 15th, 1830? 

Principal on int. from May 1st, 1826, - - - - $349,998 
Interest to Dec. 25th, 1826, time of first pay- 
ment, T months 24 days 13.649+ 

Amount, - - - $363,647 



267. What Is a partial payment ? What is the rule for computinj? 
Interests M'hcn there are partial paymcuta ? 
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Payment Pec. 25th, exceeding interest then due $ 49.998 

Remainder for a new principal $313,649 

Interest of $313,649 from Dec. 25, 1826, to 

June 14th, 1829, 2 years 5 months 19 days, -$ 46.4121 
Amount - . - - -"$360.1211 
Payment, July 10th, 1827, less than \ a, a qqo 

interest then due ) 

Payment, Sept. 1st, 1828 15.008 

Their sum less than interest then due - $20,006 
Payment, June 14th, 1829 - - • - 99.999 
Their sum exceeds the interest then due - - $120,005 

Remainder for a new principal, June 14, 1829, $240.1161 
Interest of $240,168 from June 14th, 1829, to 
April 15th, 1830, 10 months 1 day - - - $120458 

Total due, April 15th, 1830 • ."$252,7619 -f 

$3469.32" New York, Feb, 6, 1825. 

2 For value received, I promise to pay William Jenks, or 
order, three tliousaud four hundred and sixty-nine dollars and 
thirty-two cents, with interest from date, at 6 per cent 

Bill Spendthrift. 
On this note were endorsed the following payments : 
May 16th, 1828, received $ 545.76 
May 16th, 1830, " $1276.00 
Feb. 1st, 1831, '' $2074.72 
What remained due Aug 11th, 1832? 

3. A's note of $635.84 was dated September 5, 1817, on 
which were endorsed the following payments, viz. : Kov. 
13th, 1819, $416.08 ; May 10th, 1820, $152.00 : what was 
due "March 1st, 1821, the interest being 6 per cent? 

LEGAL INTEREST. 

258. Legal Interest is the interest which the law permits 
a person to receive tor money which he loans, and the laws 
do not favor the taking of a higher rate. In most of the 
States the rate is fixed at 6 per cent ; in New York, South 
Carolina and Georgia, it is 7 ; and in some of the States the 
rate is fixed as high as 10 per cent 
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PROBLEMS IN INTEREST. 

259. In all qaestions of Interest there are four things con- 
sidered, viz. : 

1st, The principal ; 2d, The rate of interest ; 3rf, The 
time ; and 4th, The amount of interest. 

If three of these are known, the fourth can be found. 

I. Knowing the principal, rate, and time, to find the inter- 
est. This case has already been considered. 

II. Knowing the interest, time, and rate, to find the prin- 
cipal 

Cast the interest on one dollar for the given time, and then 
divide the given interest by it — the quotient vnll be the princi- 
pal. 

III. Knowing the interest, the principal, and the time, to 
find the rate. 

Cast the interest on the principal for the given time at 1 per 
cent and then divide the given interest by it — the quotient vri/l 
be the rate of interest. 

lY Knowing the principal, the interest, and the rate, to 
find the time. 

Cast the interest on the given principal at the given rate 
for 1 year and then divide the interest by it — the quotient 
will be the time in years and decimals of a year. 

EXAMPLES 

1 . The interest of a certain sum for 4 3'ears, at 7 per cent, 
is $266 : what is the principal ? 

2. The mterest of $3675, for 3 years, is $111.15 : what is 
the rate ? 

3 The principal is $459. the interest $183.60, and the 
rate 8 per cent : what is the time ? 

4 The interest of a certain sum, for 3 years, at 6 per cent, 
is $40.50 : what is the principal ? 

5. The principal Ls $918, the interest $269.28, and the 
rate 4 per cent : what is the time ? 

258. What is legal interest ? 

259. How many things are considered in every question of interest ? 
What are they ? What is the rule for each ? 
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CX)MPOUND INTEREST. 



260. Compound Interest is when the interest on a princi- 
pal, computed to a given time, is added to the principal, and 
the interest then computed on this amount, as on a new 
principal. Hence, ^ 

Compute the interest to the time' at which it becomes due ; 
then add it to the principal and compute the interest on the 
amount as on a new principal : add the interest again to 
the principal and compute the interest as before ; do the 
same for all the times at ivhich payments of interest become 
due ; from the last result subtract the principal^ and the 
remainder will be the compound interest, 

EXAMPLES. 

1. What will be the compound interest, at 1 per cent, of 
$3750 for 2 years, the interest being added yearly ? 

OPERATION. 

$3750.000 principal for 1st year. 

$3750 X .07= 262.500 interest for 1st year 

4012.500 principal for 2d " ' 

$4012.50 X .07= 280.875 interest for 2d " 

4293.875 amount at 2 years, 
1st principal 3750.000 
Amount of interest $543,375. 

2. If the interest be computed annually, what will be the 
compound interest on $100 for 3 years, at 6 per cent? 

3. What will be the compound interest on $295.37, at 6 
per cent, for 2 years, the interest being added annually ? 

4. What will be the compound interest, at 5 per cent, of 
$1875, for 4 years ? 

5. What is the amount at compound interest of $250, for 
2 years, at 8 per cent ? 

6. What is the compound interest of $939.64, for 3 years, 
at 7 per cent ? 

7. What will $125.50 amount to in 10 years, at 4 per cent 
compound interest ? 

260. What of compound interest ? Uow do you compute it f 
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Note. — The operation is rendered mucli eliorter and easier^ by 
taking the amount of 1 dollar for any time and rate given in the 
following table, and multiplying it by the given principal ; the 
product will be the required amount, from which subtract the 
given principal, and the result will be the compound interest * 

TABLE. 

Which shows the amount of $1 or £1, compound interest, from 1 yeai 
to aO, and at the rate of 3, 4, 5, 6, and 7 per cent 



Yeim. {3 per reat.|4 per rent. 5 per cest. 6 per c«nt. 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
IC 
17 
18 
19 
20 



1.03000 

1.06090 

1.09372 

1.135501 

1.15927 

1.19i05 

1.22987 

1.26677 

1.30477 

1.3439! 

1.3842311 

1.425761. 

1.46853 

1.5!258 

1.55796 

1.60470 

1.65^:J84 

1.7024;^ 

1.75350 

1.80611 



04000 
08160 
12486 
16985 

2um 

26531 
31593 
36856 
42331 
48028 
53945 
60103 
66507 
73167 
80094 
87298 



1.05000 
1.10250 
1.15762 
1.21550 
1. 



27628 
1.34009 
1.40710 
1.47745 
1.55132 
1.62889 
1.710;^ 
1.79585 
1.8a564 
1.97993 
2.07892 
2.18287 
<H790v^. 29201 
0258112.40661 
10684'2. 52695 
1911212.65329 



1.06000 
1.12360 
1.19101 
1.26247 
l.a3822 
1.41851 
1.50363 
1.59384 
1.68947 
1.79084 
1.89829 
2.01219 
2.13292 
2.26090 
2.89655 
2.54035 
2.6(^277' 
2.a54;^ 
3.02.559 
3.20713 



per cf nl. 



Vean. 



1.07000 
1.14490 
1.22504 
1.81079 
1.40255 
1.500T3 
1.60578 
1.71818 
1.83845 
1.96715 
2.10485 
2.25219 
240984 
2.57853 
2.75903 
2.952161 
3.15881; 
3.37993 
3.61052 
3.S6<W>.sl 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



Note. — When there are months and days in the time, find the 
amount for the years, and on this amount cast the interest for the 
months and days : this, added to the last amount, will be the re- 
quired amount for the whole time. 

8. What is the amount of $96.50 for 8 years and 6 month^ 
interest being compounded annually at 1 per cent ? 

9. What is the compound interest of $300 for 5 years 
8 months and 15 days, at 6 per cent 7 

10. What is the compound interest of $1250 for 3 years 
3 months and 24 days, at 1 per cent ? 

11. What will $56.50 amount to in 20 years and 4 months, 
at 5 per cent compound interest ? 

* The result may differ in the mills place from that obt:dned by the 
other rule. 
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DISCOUNT. 

261. Discount is an allowance made for the payment of 
money before it is due. 

The face of a note is the amount named in the note.* 

Note. — Days of gbacb are days allowed for the payment of/ 
a note after the expiration of the time named on its face. By| 
mercantile usage a note does not legaJtXy fall due until 3 days 
after the expiration of the time named on its face, unless the note 
spedfies trithout grace. 

Days of grace, however, are generally confined to mercantile 
paper and to notes discounted at banks. 

262. The present value of a note is such a sum as being 
put at interest until the note becomes due, would increase to 
an amount equal to the face of the note. 

The discount on a note is the diifference between the face 
of the note and its present value. 

1. I give my note to Mr. Wilson for $107, payable in 
1 year : what is the present value of the note if the interest 
is 7 per cent. ? what the discount ? 

OPERATION. 

Analysis.— Since 1 dollar in 1 year $107-v-1.0T=$100. 
at 7 per emit, will amount to $1.07. the froof 

pr^ent value will be as many dollars j^^. jioO lvr.=$ T 
as $1.07 IS con tamed times m the face o • • i iaa 

of the note: viz.. $100: and the dis- ^rmcipal, JOO 

count will be $107-$100=$7 : hemoe. Amount, $10T 

Discount, *l 

Divide the face of the note by 1 doUar plies the interest of 
1 dollar for Oie given time^ and the quotient vyill he the pre- 
sent value : take this sum from the face of the note and the 
remainder vyill he the discount. 

261. What is discount ? What is the face of a note ? What are days 
of grace? 

9fe. What is present value ? What is the discoimt ? How do you 
find the present value of a note ? 

* See Appendix, page 810. 
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EXAMPLES. 

1. What is the present value of a note for $1828,75, due 
in 1 year, and bearing an interest of 4^ per cent ? 

2. A note of $1651.50 is due in 11 months, but the person 
to whom it is payable sells it with the discount off at 6 per 
cent : how much shall he receive ? 

Note.— Wlien payments are to be made at different times, ^nd 
tJu present value of the surM separately ^ and their sum will be the 
present value of the note, 

3 What Is the present value of a note for $10500, on which 
$900 are to be paid in 6 months ; $2700 in one year ; $3900 
in eighteen months ; and the residue at the expiration of two 
years, the rate of interest being 6 per cent per annum ? 

4 What is the discount of ^500, one-half payable in six 
months and the other half at the expiration of a year, at 7 
per cent per annum ? 

5. What is the present value of $5160, one-half payable in 

3 months, one-third in 6 months, and the rest in 9 months, 
at 6 per cent per annum ? 

6. Mr. A gives his note to B for $120, one-half payable in 

4 months and the other half m 8 months ; what is the present 
value of said note, discount at 5 per cent per annum ? 

7. What is the difference between the interest and discount 
of $750, due nine months hence, at 7 per cent ? 

8. What is the present value of $4000 payable in 9 months, 
discount 4 J per cent per annum ? 

9. Mr. Johnson has a note against Mr. Williams for 
$2146.50, dated August 17th, 1838, which becomes due Jan 
11th, 1839 : if the note is discounted at 6 per cent, what 
ready money must be paid for it September 25th, 1838 ? 

10. C owes D $3456, to be paid October 27th, 1842 ; C 
wishes to pay on the 24th of August, 1838, to which D con- 
sents ; how much ought D to receive, interest at 6 per cent ? 

11. What is the present value of a note of $4800, due 4 
years hence, the interest being computed at 5 per cent per 
annum ? 

12. A man having a horse for sale, offered it for $225 cash 
in hand, or $230 at 9 months ; the buyer chose the latter : 
did the seller lose or make by his offer, supposing money to 
be worth 7 per cent ? 
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BANK DISCOUNT. 

263. Bank Discount is the charge made by a bank for the 
payment of money on a note before it becomes due. 

By the custom of banks, this discount is the interest on the 
amount named in a note, calculated from the time the note 
is discounted to the time when it falls due ; m which time 
the three days of grace are always included. 

The interest is always paid in advance. 

Rule — Add 3 days to the time which the note lias to run, 
and then calculate the interest for that time at the given rale. 

EXAMPLES. 

1 What is the bank discount of a note for $350, payable 
3 months after date, at T per cent interest ? 

2. What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest? 

3. A merchant sold a cargo of cotton for $15720, for which 
he receives a note at 6 months : how much money will he 
receive at a bank for this note, discounting it at 6 per cent 
interest ? 

4. What is the bank discount on a note of $556.27 paya- 
ble in 60 days, discounted at 6 per cent interest ? 

5. A has a note against B for $3456, payable in three 
months ; he gets it discounted ^t 7 per cent interest : how 
much does he receive ? 

6. What is the bank discount on a note of 367.47, having 
I year, 1 month, and 13 days to run, as shown by the face of 
the note, discounted at 7 per cent ? 

7 For value received, 1 promise to pay to John Jones, on 
the 20th of November next, six thousand five hundred and 
seventy-nine dollars and 15 cents. What will be the discount 
on this, if discounted on the 1st of August, at 6 per cent per 
annum ? 

263. What is bank diflconnt? How U interest calculated by the 
custom of banks 7 How is the interest paid ? How do yon find the 
interest ? 
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8. A merchant booght 175 baxrels of flour at $7.50 cents 
a barrel, and sells it immediately for $9.75 a barrel, for 
which he receives a good note, payable in 6 months. If he 
should get this note discounted at a bank, at 6 per cent, what 
will be his gain on the flour ? 

264. To make a note due at a future time, whose present 
value shall be a given amount. 

1 For what sum must a note be drawn at 3 months, so 
that when discounted at a bank, at 6 per cent, the amount 
received shall be $500 ? 

Akalybis— If we find the interest on 1 dollar for the fiyen 
time, and then subtract that interest from 1 dollar^ the remfSnder 
will be the present valv^ of 1 dollar, due at the expiration of that 
time. Then, the number of times which the present value of 
the note contains the present value of 1 dollar, will be the num 
ber of dollars for which the note must be drawn : hence. 

Divide the present volume of the note by the present value of 
1 dollar, reclamed for the same time and at the same rate of 
interest, and the quotient will be the face of the note 

OPERATION. 

Interest of $t for the time. Zmo and 3^. =$0.0155, which 
taken from $1, gives present value of $1=60.9845 ; then, $500^ 
0.9845=$507.872-h =face of note. 

PROOF 

Bank interest on $507,873 for 3 months, including 8 days of 
rrace. at 6 per cent=7.872. which being taken from the £eu» of 
ttie note, leaves $500 for its present value 

EXAMPLES 

1 For what sum must a note be drawn, at T per cent, 
payable on its face in 1 year 6 months and 15 days, so that 
when discounted at bank it shall produce $307.27 ? 

2 A note is to be drawn having on its face 8 months and 
1 2 days to run, and to bear an interest of 7 per cent, so that 
it will pay a debt of $5450 : what is the amount ? 



sent 



264. How do you make a note payable at a future time, whose pre> 
mi value shaU be a ^ven amount ? 
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3. What sum, 6 months and 9 days from July 18th, 1856, 
drawing an interest of 6 per cent, will pay a debt of $6T4.89 
at bank, on the 1st of August, 1856 ? 

4. Mr Johnson has Mr. Squires' note for $814.57, having 
4 months to run, from July 13th, without interest. On the 
first of October he wishes to pay a debt at bank of $750.25, 
and discounts the note at 5 per cent in payment : how much 
must he receive back from the bank ? 

5. Mr. Jones, on the 1st of June, desires to pay a debt at 
bank by a note dated May 16th, having 6 months to run and 
drawing T per cent interest : for what amount must the note 
be drawn, the debt being $1683.75 ? 

6 Mr. Wilson is indebted at the bank in the sum of 
$367,464, which he wishes to pay by a note at 4 months 
with interest at 7 per cent : for what amount must the note 
be drawn ? 

EQUATION OF PAYMENTS. 

2G5. Equation of Payments is the operation of finding the 
mean time of payment of several sums due at different times, 
so that no interest shall be lost or gained.* 

1 If I owe Mr. Wilson 2 dollars to be paid in 6 months, 
3 dollars to be paid in 8 months, and 1 dollar to be paid in 
1 2 months, what is the mean time of payment ? 

OPERATION. 

Int. of $2 for 6mo.=int. of $1 for 12mo. 2 x 6=12 

'' of $3 for 8mo.=int. of$l for 24mo. 3x 8=24 

" of $1 for 12mo.=int. of $1 for 12mo. 1 x 12=12 

$6 48 48 

Ahaltsis. — The interest on all the sums, to the times of pay* 
ment, is equal to the interest of $1 for 48 months. Bat & is 
equal to the sum of all the products which arise from multiplying 
each sum by the time at which it becomes due: hence, the sum 
of the products is equal to the time which would be necessary for 
$1 to produce the same interest as would be produced hy all the 
principals. 

* The mean time of payment is sometimes found by first finding the 
preaeni yalue of each payment ; but the rule here given has the sanc- 
tion of the best authorities in this country and England. 
17 
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255 EQUATION OP PATMENTS. 

If $1 will prodtioe a certain intereat in 48 months, in wliat time 
will $6 (or the sum of the payments) produce the same interest ? 
The time is obviously founa by dividing 48 (the sum of the pro- 
ducts) by $6. (the sum of the payments.) 

Hence, to find the mean time, 

Multiply each payment by the tifne before it becomes due^ 
and dimde the sum of the products by the sum of the pay- 
ments : the quotient will be the mean time, 

EXAMPLES. 

1. B. owes A $600 ; $200 is to be paid in two months, 
$200 in four months, and $200 in six months : what is the 
mean time for the payment of the whole ? 

OPERATIOir. 

200x2= 400 

Analysis.— We here multiply each 200x4= 800 

sum by the time at which it becomes qaa ^ a — ioha 

due, and divide the sum of the products ^v^^Xb— i^uu 

by the sum of the payments. 6|00 )24|00 

Ans, 4 months. 

2. A merchant owes $600, of which $100 is to be paid in 
4 months, $200 in 10 months, and the remainder in 16 
months : if he pays the whole at once, in what time must he 
make the payment ? 

3. A merchant owes $600 to be paid in 12 months, $800 
to be paid in 6 months, and $900 to be pi^id in 9 months : 
what is the equated time of payment ? 

4. A owes 6 $600 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : 
what is the mean time of payment ? 

5. A merchant has due him $300 to be paid in 60 days, 
;^500 to be paid in 120 days, and $750 to be paid in 180 
days : what is the equated time for the payment of the 
nf hole f 

6. A merchant has due him $1500 : one-sixth is to be 
paid in 2 months, one-third iu 3 months, and the rest in (V 
montlis : what is the equated time for the payment of the 
whole ? 

265. What Lb equation of payments ? How do you fiud the mean or 
equated time ? 
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7. I owe $1000 to be paid on the first of January, $1500 
on the Ist of February, $3000 on the 1st of March, and 
$4000 on the 15th of April : reckoning from the 1st of Janu- 
ary, and calling February 28 days, on what day must the 
money be paid ? 

Note — If one of the payments, as in the above example, is due 
on the day from which the equated time is reckoned, its corres- 
ponding product will be nothing, but the payment must still be 
added in finding the sum of the payments. 

8 I owe Mr Wilson $100 to be paid on the 15th of July, 
$200 on the 15th of August, and 300 on the 9th of Septem- 
ber : what is the mean time of payment ? 

OPERATION 

From 1st of July to 1st payment 14 days 

" " " to 2d payment 45 days. 

'* " to 3d payment 70 days. 

100x14= 1400 
200x45= 9000 

Then by rule given above we 300 x 70 = 21000 
have. 



600 6[00)314|00 
"52T 

Hence, the equated time is 52^ days from the 1st of July , that 
is, on the 22d day of August. 
But if we estimate the time firom the 15th of July we shall have 

From July 15th to 1st payment days. 
" " to 2d payment 30 days. 

" ** to "Sd payment 54 days. 

Then, 100 x 0= 000 

200x30= 6000 

300x54 = 16200 

Wo 6[00)222|00 

37 

Hence, the payment is due in 87 days from July 15th; or, on 
the 22d of August — the same as before. 

Therefore : Any day may Ite taken as the one from which 
the mean time is reckoned. 

Note. — If one payment is due on the day from which the time is 
recltoncd, how do you treat it ? Can you compute the time from any 
day? 
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9 Mr. Jones purchased of Mr. Wilson, on a credit of six 
months, goods to the following amounts : 

15th of January, a bill of |3150, 

10th of February, a bUl of 3000, 
6th of March, a bill of 2400, 
8th of June, a bill of 2250. 

He wishes, on the 1st of July, to give his note for the 
amount : at what time must it be made payable ? 

10. Mr Gilbert bought $4000 worth of goods ; he was to 
pay $1600 in five months, $1200 in six months, and the re- 
mainder in eight months : what will be the time of credit, if 
he pays the whole amount at a single payment ? 

11. A merchant bought several lots of goods, as follows : 

A bill of $650, June 6th, 
A bill of 890, July 8th, 
A bill of 7940, August 1st. 

Now, if the credit is 6 months, how many days from De- 
cember 6th before the note becomes due ? At what time ? 

ASSESSING TAXES. 

26G. A tax is a certain sum required to be paid by the 
inhabitants of a town, county, or state, for the support of 
government or some public object. It is generally collected 
from each individual, in proportion to the amount of his 
property 

In some states, however, every white male citizen over the 
age of twenty-one years is required to pay a certain tax 
This tax is called a poll-tax ; and each person so taxed is 
called a poll. 

2G7. In assessing taxes, the first thing to be done is to make 
a complete inventory of all the property in the town on which 
the tax is to be laid If there is a poll-tax, make a full list 
of the polls and multiply the number by the tax on each 
poll, and subtract the product from the whole tax to be 

2tnl Wbat 19 a tax ? llow is it generaU/ coUectcd f What is a 
poUtax? 
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raised by the town : the remainder will be the amount to 
be raised on the property Having done this, divide the 
whole tax to be raised by the amount of taxable property 
and the quotient xmll be the tax on $1. Then multiply this 
quotifeBt by the inventory of each individual, and the product 
will be the tax on his property 

EXAMPLES. 

I A certain town is to be taxed $4280 ; the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1.40. The property of A 
is valued at $2800, and he pays 4 polls. 

B*s at $2400, pays 4 polls E\s at $7242, pays 4 polls, 
C's at $2530, pays 2 * F\s at $1651, pays 6 " 
IVs at $2250, pays 6 " G's at $1600.80 pays 4 " 

What will be the tax on 1 dollar, and what will be A's 
tax, and also that of each on the list ? 

First,- $1.40 X 200=$280 amount of poll-tax. 
$4280— $280 = 4000 amount to be levied on property. 
Then, $4000 --$1000000 =4 mills on $1. 
Now, to find the tax of each, as A's, for example, 

A's inventory $2800 

.004 

11.200 
4 polls at $1,40 each - - 5.60 

A's whole tax - - - - - $16,800 
In the same manner the tax of each person in the town- 
ship may be found. 

Having found the per cent, or the amount to be raised on 
each dollar, form a table showing the amount which certain 
sums would produce at the same rate per cent. Thus, after 
having found, as in the last example, that 4 mills are to be 
raised on every dollar, we can, by multiplying in succession 
by the numbers 1, 2, 3, 4, 5, 6, 7, 8, &c., form the following 

267. What is the first thinp to be done In assessing: atax ? If there 
is a poll-tax, how do you find the amonnt ? How then do yon find the 
per cent of tax to be levied on a dollar ? How do you then find the 
amount to be levied on each individual ? 
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TABLE 



$ $ 


$ $ 


$ 


$ 


1 gives 0.004 


20 gives 080 


300 gives 


1.200 


2 " 0.008 


30 •' 0.120 


400 " 


1.600 


3 " 0012 


40 " 0.160 


500 " 


2.000 


4 " 0.016 


50 '* O.2C0 


600 »* 


2.400 


5 *' 0.020 


60 " 0.240 


700 " 


2.800 


6 •' 0.024 


70 " 0.280 


800 " 


3.200 


7 " 0.028 


80 " 0.320 


900 •• 


3.600 


8 '' 0.032 


90 " 0.360 


1000 '* 


4 000 


9 •* 0.036 


100 " 0.400 


2000 '' 


8.000 : 


10 '* 0.040 


200 " 0.800 


3000 " 


12.000 j 



This table shows the amount to be raised on each sum in 
the columns under $'s. 

EXAMPLES. 

1, Find the amount of B*s tax from this table. 

B*s tax on $2000 - - is - $8,000 

B'staxon 400 - - is - $1,600 

B*8 tax on 4 polls, at $1.40 - $5,600 

B^s total tax - is - $15,200 

2. Find the amount of C's tax from the table. 



C's tax on $2000 - 
C's tax on 500 - 
C*s tax on 30 - 
C's tax on 2 polls - 
C's total tax 



$8,000 
$2,000 
$0,120 
$2,800 



- $12,920 

In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

3. If the people of a town vote to tax themselves $1500, 
to build a public hall, and the property of the town is valued 
at $300,000, what is D's tax, whose property is valued at 
$2450 ? 

4. In a school district a school is supported by a tax on 
the property of the district valued at $121340. A teacher is 
employed for 5 months at $40 a month, and contingent ex- 
penses are $42,68 ; what will be a farmer's tax whose property 
is valued at $3125? 
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COINS AND CURRENCY. 

268. Coins arc pieces of metal, of gold, silver, or copper, of 
fixed values, and impressed with a public stamp prescribed 
by the country where they are made. These are called 
specie, and are declared to be a legal tender in payment of 
debts. 

269. Currency is what passes for money. In our country 
there are four kinds. 

Ist. The coins of the country : 

2d. Foreign coins, having a fixed value established by 
law: 

36?. Bank notes, redeemable in specie. 

Uh. Paper money declared a legal tender, by act of 
Congress. 

Note. — The foreign coins most in use in this country are the 
English shilling, valued at 22 cents 2 mills ; the English sove- 
reign, valued at $4,84 ; the French franc, valued at 18 cents 6 
mills : and the five-franc piece, valued at $0.93. 

Although the currency of the United States is in dollars, 
cents and mills, yet in some of the States accounts are still 
kept in pounds, shillings and pence. 

In all the States the shilling is reckoned at 12 pence, the 
pound at 20 shillings, and the dollar at 100 cents. 

The following table shows the number of shillings in a dol- 
lar, the value of i:Jl in dollars, and the value of $1 in the 
fraction of a pound ? 

In English currency, 4s. Gd, - iEl =$4.84, and $1=^2^.^^. 
Gs. - iei=$3i, and$I=i)Ta^. 



InN. E.,Ya,Ky., 

Tenn., 
In N. Y., Ohio, N. 

Carolina, 
In N. J., Pa., Del., 

Md., 



8s. - i:i=$2J, and$l=ie |. 
Ts. Gd. - £l=z$2l and $l=£ f 



In S. Carolina & Ga. 4s. Sd. - £1 =$4f and $1 =£^. 
In Canada & Nova ) ^ o, Ai j a^ « t 

Scotia, \ ^'' "^1=*^^ and$l=;ej. 

968. What are coJn.«< ? What are they called ? What is made " 
lesjal tender ? 
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REDUCTION OP CURRENCIEa 

270. Reduction of Currencies is changing their denomina- 
tions without changing their values. 

There are two cases of the Reduction of Currencies : 

1st. To change a currency in pounds, shillings and pence, 

to United States currency. 

2d. To change United States currency to pounds, shillings 

and pence. 

271. To reduce pounds, shillings and pence to United 
States currency, 

1. What is the value of ^3 12s. 6cf., New England cur- 
rency, in United States money. 

OPEKATION. 

Anai*tsi8.— Since £l=|3i, the £S 12s. 6c?. =^£3.625 

number of dollars in £3 12«. 6d.= dnWa in ^1 — ^1 

£;1625, will be equal to £3.626 ^^^^' *" ^^ ~ ^ 

taken 3i times : that is, to $12,08 : 1. 208 -f 

hence, 10.815 

Ans. $12,083+ 

MuUiply the amount reduced to pounds and the decivtals of 
a pound by the number of dollars in a pounds and the product 
vnll be the answer. 

272. To reduce United States money to pounds, shillings 
and pence. 

1. What is the value of $375.87, in pounds, shillings and 
ponce, New York currency ? 

Analysis. — Since $1=£|, the 
number of pounds in $375.87 will be operation. 

equal to this number taken ^ times : $375.87 X *=iE150 348 
that is, equal to £150.848=£150 6«. =iei50 6s Hid 

Hid. : hence, • 2 • 

269. What is currency ? How many kinds are there ? What forei^ 
coins are most used in this country ? What are the denominations of 
United States currency? What denominations are sometimes used in 
the States ? 

270. What is reduction of currencies ? How many kinds of reduc- 
tion are there ? What are they ? 

271. What is the rule for reducing from pounds, shillings and pence 
to United States money ? 
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EXCHANGE. 265 

Multiply the amount by that fraction of a pound which 
denotes the valve of $1, and the product wUl he the answer in 
pounds and decimals of a pound. 

EXAMPLES 

1. What is the value of £121 18s. M., New England 
currency, in United States money ? 

2. What is the value of $2863.75 in pounds, shillings and 
pence, Pennsylvania currency ? 

3 What is the value of iS459 3s. 6rf., Georgia currency, in 
United States money ? 

4. What is the value of $9T3.28 in pounds, shillings and 
pence, North Carolina currency ? 

5. What is the value in United States money of ^£637 18s. 
8tf., Canada currency ? 

6. Reduce $102.85 to English money ; to Canada cur- 
rency ; to New England currency ; to New York currency ; 
to Pennsylvania currency ; to South Carolina currency, 

7. Reduce £bl 13s. OJc?. English money ; ^262 10s. Can- 
ada currency; £1b New England currency; JCIOO New 
York currency ; i2193 15s. Pennsylvania currency ; and i£58 
6s. 7|c?. Georgia currency, to United States money. 

EXCHANQB. 

273. Exchange denotes the payment of a sum of money 
by a person residing in one place to a person residing in an- 
other. The payment is usually made by means of a bill of 
exchange. 

A Bill of Exchange is an order from one person to another 
directing the payment to a third person named therein of a 
certain sum of money : 

1. He who writes the open letter of request is called the 
drawer or maker of the bill. 

2. The person to whom it is directed is called the drawee. 

272. What is the rule for reducing^ from United States money to 
pounds. shlUin^ and pence ? 

273. What does exchange denote ? How is the payment g:eneraliy 
made ? What is a bill of exchange ? Who ia the drawer ? Who the 
drawee ? Who the buyer or remitter ? 
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3. The person to whom the money is ordered to be paid is 
called the payee ; and 

4. Any person who purchases a bill of exchange is called 
the buyer or remitter, 

274. A bill of exchange is called an inland bUl, when the 
drawer and drawee both reside in the same country.; and when 
they reside in different countries, it is called a foreign bill. 

Exchange is said to be at par^ when an amount at the 
place from which it is remitted will pay an equal amount at 
the place to which it is remitted. Exchange is said to be at 
a premium^ or above par^ when the sum to be remitted will 
pay less at the place to which it is remitted ; and at a dis- 
count, or below par, when it will pay more. 

EXAMPLES. 

1. A merchant at Chicago wishes to pay a bill in Kew 
York amounting to $36T5, and finds that exchange is 1 J per 
cent premium : what must he pay for his bill? 

2. A merchant in Philadelphia wishes to remit to Charles- 
ton $8756.50, and finds exchange to be 1 per cent below par ; 
what must he pay for the bill ? 

3. A merchant in Mobile wishes to pay in New York 
$G584, and exchange is 2J per cent premium : how much 
must he pay for such a bill ? 

4. A merchant in Boston wishes to pay in New Orleans 
$4653.75 ; exchange between Boston and New Orleans is 1^ 
per cent below par : what must he pay for a bill ? 

5. A merchant in New York has $3690 which he wishes 
to remit to Cincinnati ; the exchange is 1 { per cent below 
par : what will be the amount of his bill ? 

FOREIGN BILLS. 

275. A Foreign Bill of Exchange is one in which the 
drawer and drawee live in different countries. 

Note. — In all Bills of Exchange on England, the £ sterling is 
the unit or baseband is still reckoned at its former value of $4} 
=$4.4444+, instead of its present value $4.84. 

274. When is a bill of exchange said to be inland ? When foreic^n ? 
When is exchange said to be at par ? When at a premium ? When 
at a discount ? 
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Hence, iei=$4 4444 + 

Add 9 per cent, 3999 

Gives the present value of £1 $4.8443. 

Hence, the true par value of Exchange on England is 
9 per cent on the nominal base. 

, 1. A merchant in New York wishes to remit to England 
a bill of Exchange for i£125 15s. 6d : how much must he 
pay for this bill when exchange is at 9^ per cent premium ? 

jei25 15s. 6c?. =iei25.775 

Add 9i per cent 11.9486+ 

gives amount in £% at $4|=y. iei3T77236+ 

NoTE. — The pounds and decimals of a pound are reduced ho 
dollars by multiplying by 40 and dividing by 9— giving, in this 
case, $612,105. 

Rule. — I. Reduce the amount of the hill to pounds and 
decimals of a pound, and then add the premium of exchange. 

II. Multiply the result by 40 and divide the product by 
9 : the quotient loill he the answer in United States Money. 

2. A merchant shipped 100 bales of cotton to Liverpool, 
each weighing 450 pounds. They were sold at 7|c?. ))cr 
pound, and the freight and charges amounted to igl8T 10s. 
He sold his bill of exchange at 9J per cent premium : how 
much should he receive in United States Money ? 

3. There were shipped from Norfolk, Va., to Liverpool, 
S5hhd. of tobacco, each weighing 450 pounds. It was sold 
at Liverpool for I2{d. per pound, and the expenses of freight 
and commissions were £92 Is. Sd. If exchange in New 
York is at a premium of 9 J per cent, what should the owner 
receive for the bill of exchange, in United States Money ? 

27(5. The unit or base of the French Currency is the French 
franc, of the value of 18 cents 6 mills. The franc is divided into 
tenths, called decimes, corresponding to our dimes, and into 
centimes corresponding to cents. Thus, 5.12 is read, 5 francs 
and 12 ce^i times. 

275. What Is a foreign bill of exchaiifre ? In bills on Ens^land. what 
is the unit or ba«*e? What is the exch an cje value of the £ stcrlinp: ? 
How much is the true value above the commercial valne of the £ ster- 
line:? How do you find the value of a bill in English currency in 
United dtatcs money ? 
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All bills of exchange on France are drawn in francs. 
Exchange is quoted in New York at so many francs and 
centimes to the dollar. 

1. What will be the value of a bill of exchange for 4536 
francs, at 5.25 to the dollar ? 

Analysis.— Since 1 dollar will buy 
5.25 francs, the bill will cost as many operation. 

dollars as 5.25 is contained times in the 5. 25) 4536 ($864. An8. 
amount of the bill ; hence, 

Divide the amount of the hill by the value of%\ in francs: 
the quotient is the amount to be paid in dollars. 

2. What will be the amount to be paid, United States 
money, for a bill of exchange on Paris, of 6530 francs,-^ 
exchange being 5.14 francs per dollar ? 

3. What will be the amount to be paid in United States 
money for a bill of exchange on Paris of 10262 francs, ex- 
change being 5.09 francs per dollar ? 

4. What will be the value in United States money of a 
bill for 87595 francs, at 5.16 francs per dollar? 

DUTIES. 

277. Persons who bring goods or merchandise into the 
United States, from foreign countries, are required to land 
them at particular places or Ports, called Ports of Entry, and 
to pay a certain amount of their value, called a Duty, This 
duty is imposed by the General Government, and must be 
the same on the same articles of merchandise, in every part 
of the United States. 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums for the 
privilege of entering the ports. Tliese sums are large or 
small, in proportion to the size or tonnage of the vessels. 
The moneys arising from duties and tonnage, are called 
revenues. 

276. What is the unit or base of the French currency ? What is its 
value ? How is it divided ? In what currency are French bills of ex- 
change drawn ? 

277. What is a port of entry ? What is a duty ? By whom are duties 
imposed ? What charges are vessels required to pay ? What arc the 
moneys arising from duties and tonnage called ? 
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278. The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure their 
faithful collection, the government has appointed various 
officers at each port of entry or place where goods may be 
landed. 

279. The office established by the government at any port 
of entry is called a Custom House, and the officers attached 
to it are called Custom House Officers. 

280. All duties levied by law on goods imported into the 
United States, are collected at the various custom houses, and 
are of two kinds. Specific and Ad valorem, 

A specific duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or wool- 
len cloths, so much per ton weight on iron, or so much per 
gallon on molasses. 

An ad valorem duty is such a per cent on the actual cost 
of ther goods in the country from which they are imported. 
Thus, an ad valorem duty of 16 per cent on English cloth, is 
a duty of 15 per cent on the cost of cloths imported from Eng- 
land. 

281. The laws of Congress provide, that the cargoes of all 
vessels freighted with foreign goods or merchandise shall be 
weighed or gauged by the custom house officers at the port to 
which they are consigned. • As duties are only to be paid on 
the articles, and not on the boxes, casks and bags which con- 
tain them, certain deductions are made from the weights and 
measures, called Allowances. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, bag, &c., which con- 
tains them. 

278. Under whose direction are the revenues of the country ? 

279. What is a custom house ? What are the officers attached to it 
caUed? 

280. Where are the duties coUeoted ? How many kinds are there, 
and what arc they called ? What is a specific duty ? An ad valorem 
du^? 

281. What do the laws of Congress direct in relation to forei£:n 
pTOods? Why are deductions maae from their weiffht? What are 
these deductions called? What is gross weight? what is draft? 
What is the greatest draft aUowed ? What is tare ? What are the 
different kinds of tare ? What allowances are made on liquors ? 
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Drafl is an allowance from the gross weight on account of 
waste, where there is not actual tare. 

On 112Z6. itislZ6. 

From 112 to 224 " 2, 

224 to. 336 " 3, 

336 to 1120 " 4, 

" 1120 to 2016 " 1, 

Above 2016 any weight " 9 ; 

consequently, 9Z6. is the greatest draft allowed. 

Tare is an allowance made for the weight of the boxes, 
barrels, or bags containing the commodity, and is of three 
kinds : \st, Legal tare, or such as is estatlished by law ; 2(f, 
Customary tare, or such as is established by the custom among 
merchants ; and 3rf, Actual tare, or such as is found by re- 
moving the goods and actually weighing the boxes or casks 
in which they are contained. 

On liquors in casks, customary tare is sometimes allowed 
on the supposition that the cask is not full, or what is called 
its actual wants; and then an allowance of 5 per cent for 
leakage. 

A tare of 10 per cent is allowed on porter, ale and beer, in 
bottles, oh account of breakage, and 5 per cent on all other 
liquors in bottles. At the custom house, bottles of the com- 
mon size are estimated to contain 2|-^allons the dozen. 

Note.— The draft or tare must be deducted from the gross weight 
of floods before duty is computed. 

EXAMPLES. 

1. What will be the duty on 126 cartons of ribbons, each 
containing 48 pieces, and each piece weighing Zoz. net, and 
paying a duty of $2.50 per pound ? 

2. What Will be the duty on 225 bags of coffee, each weigh- 
ing gross 160/6., invoiced at 6 cents per pound ; 2 per cent 
being the legal rate of tare, and 20 per cent the duty ? 

3. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2} gallons per dozen, 5 per cent being 
allowed for breakage, and the duty being 35 cents per gallon? 

4. A merchant imports 175 cases of indigo, each case 
weighing 196/6s. gross ; 15 per cent is the customary rate of 
tare, and the duty 5 cents per pound : what duty must he 
pay on the whole ? 
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ALLIGATION MEDIAL. 

282. Alligation Medial is the process of finding the 
price of a mixture when the quantity of each simple and its 
price are known. 

1. A merchant mixes 8Z6. of tea, worth 75 cents a pound, 
with 16^. worth $1.02 a pound : what is the price of the 
mixture per pound ? 

Analysis. — The quantity, 8^. of operation. 

tea, at 75 cents a pound, costs $6 ; 8/6. at 75cfe. =$ 6.00 

and im. at $1.03 costs $16.32 : 15/6. at $I,02=$i6.32 

hence, the mixture, = 24/o„ costs ' . 

$22.32 ; and the price of lib. of the 24 24 )22.32 

mixture is found by <}iyiding this ^q go 

cost by 24 : hence, to find the price of the mixture, * ' ' 

1. Find the cost of the entire mixture : 

II. Divide the entire cost of the mixture by the sum of 
the simples, and the quotient will be the price of the mixture, 

EXAMPLES. 

1 A farmer mixes 30 bushels of wheat worth 5s. per 
bushel, with 72 bushels of rye at 3s. per bushel, and with 
60 bushels of barley worth 2s. per bushel : what should be 
the price of a bushel of the mixture ? 

2. A wine merchant mixes 15 gallons of wine at $1 per 
gallon with 25 gallons of brandy worth 75 cents per gallon : 
what should be the price of a gallon of the compound ? 

3. A grocer mixes 40 gallons of whisky worth 31 cents 
per gallon with 3 gallons of water which costs nothing : what 
should be the price of a gallon of the mixture ? 

4. A goldsmith melts together 2lb. of gold of 22 carats 
fine, 60Z. of 20 carats fine, and 602. of 16 carats fine : what 
is the fineness of the mixture ? 

5. On a certain day the mercury in the thermometer was 
observed to average the following, heights : from 6 in the 
morning to 9, 64° ; from 9 to 12, 74*^ ; from 12 to 3, 84*^ ; 
and from 3 to 6, 70° : what was the mean temperature of 
the day ? 

282. What is Ailiffation Medial? What is the rule for determining 
the price of the mi^ure ? 
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ALLIGATION ALTERNATE. 

283. AixiGATioN Alternate is the procesa of finding what 
proportions most be taken of each of several simples, whose 
prices are known, to form a compound of a given price. It 
is the opposite of Alligation Medial, and may be proved by it. 

284. To find the proportional parts, 

1. A farmer would mix oats at Ss. a bnshel, rye at 6^., and 
wheat at 9«. a bushel, so that the mixture shall be worth 5 
shillings a bushel : what proportion must be taken of each 
sort? 



OFEBATION. 



C oats, 
( wheat, 







A. 


B. 


C. 


D. 


E. 
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3 






1 
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1 




1 



Analysis. — On every bushel put ^ito the mixture, whose price 
is leas than the mean price, there will be a gain ; on every bnshel 
whose price is greater than the mean price, there will be a loss; 
and since there is to be neither gain nor loss by the mixture, the 
gains and losses must balance eadi other. 

A bushel of oats, when put into the mixture, will bring 5 shil- 
lings, giving a gain of 2 shillings ; and to gain 1 shilling, we must 
take half as much, or i a bushel, which we write in column A 

On 1 bushel of wheat there will be a loss of 4 shillings ; and 
to make a loss of 1 shilling, we must take i of a busheC which 
we also write in column A: i and i are called proportional 
nun^ers. 

Again : comparing the oats and rye, there is a ffain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bushel of rye : to gain 1 shilling on the oats, we take i a bushel, 
and to lose 1 shilling on the rye, we take 1 bushel : these num- 
bers are written in column B. Two simples, thus compared, are 
called a couplet : in one, the price of unity is less than the mean 
price, and in the other it v greater. 

. If, every time we take i a bushel of oats we take -J of a bushel 
of wheat, the gain and loss will balance : and if every time we 
take i a bushel of oats we take 1 bushel of rye, the gain and loss 



283. What is Alligation Alternate ? 

284. How do you find the proportional numben f 
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will balance : hence, if tTie proportional nwrnbevB of a couplet be 
multiplied by any nurfSbeVy the gain and loss denoted by the products, 
toiU balance. 

When the proportional numbers, in any column, are fractional 
(as in columns A and B), multiply tbem by the least common 
multiple of their denominators, and write the products in new 
columns C and D. Then, add the numbers in columns C and D, 
standing opposite each simple, and if their sums have a common 
factor, reject it: the last result will be the proportional numbers 

Rule. — I Write the prices or qualities of the simples in a 
column, beginning vrith the lowest , and the mean price or 
quality at the left, 

II. Opposite the first simple write the part which must he 
taken to gain 1 of the mean price, and opposite the other simple 
of the couplet, write the part which must he taken to lose 1 of 
the Tnean price, and do the same for each simple. 

III. W hen the proportional numbers are fractional, reduce 
them to integral numbers, and then add those which stand oppo- 
site the sam£ simple: if the sums have a common factor, reject 
it : the result will denote the proportional parts. 

2. A merchant would mix wines worth 16s., 18s., and 22s. 
per gallon, in such a way, that the mixture may be worth 
20s. per gallon : what are the proportional parts ? 



18-* 

'22 



OPERATION. 





A. 


B. 


C. 


D. 


E. 
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PROOF. 

1 gallon, at 16 shillings, 
1 gallon, at 18 shillings, 
3 gallon, at 22 shillings. 



= 16s. 

= 18s. 



6) 100 (20s., mean price. 

Note. — The answers to the last, and to all similar questions, 
will be infinite in number, for two reasons: 

Ist. If the proportional numbers in column E be multiplied by 
any number, integral or fractional, the products will denote pro- 
portional parts of the simples. 

3d. If the proportional numbers of any couplet be multiplied by 
18 



Digitized by VjOOQlC 



274: ALLIGATION ALTERNATE. 

any number, the gain and loes in that couplet will still balanoov 
and the proportional numbers in the final result will be changed. 

3. What proportions of tea, at 24 cents, 30 cents, 33 cents 
and 36 ceuts a pound, must be mixed together so that the 
mixture shall be worth 32 cents a pound ? 

4. What proportions of coffee at 16cte., 20cts, and 2Hcts. 
per pound, must be mixed together so that the compound 
shall be worth 24c/s per pound ? 

6. A goldsmith has gold of 1(5, of 18, of 23, and of 24 carats 
fine : what part must be taken of each so that the mixture 
shall be 21 carats fine? 

6i What portion of brandy, at 14s. per gallon, of old Ma- 
deira, at 24s per gallon, of new Madeira, at 21s. per gallon, 
and of brandy, at 10s per gallon, must be mixed together so 
that the mixture shall be worth 18s. per gallon ? 

285. When the quantity of one simple is given : ^ 
1 IIow much wheat, at 9s. a bushel, must be mixed with 
20 bushels of oats worth 3 shillings a bushel, that the mix- 
ture may be worth 5 shillings a bushel ? 

Analysis. — Fmd the proportional numbers : they are 2 and 1 ; 
hence, the ratio of the oats to the wheat is i : therefore, there, 
must be 10 bushels of wheat. 

Rule. — I. Find the proportional nuinberSj and write the 
given simple opposite its proportional number. 

II. Jfultiply the given simple by the ratio which its prMor- 
tional number bears to each of the other's, and the products 
mill denote the quantities to be taken of each. 

EXAMPLES. 

1 How much wiuc, at 6s., at 5s. 6c?., and 6s. per gallon 
must be mixed with 4 gallons, at 4s. per gallon, so that the 
mixture shall be wortli 5s. 4c?. per gallon ? 

2. A farmer would mix 14 bushels of wheat, at $1,20 per 
bushel, with rye at 72cte., barley at 48c/s , and oats at 36cte. : 
how much must be taken of each sort to make the mixture 
Avorth 64 cents per bushel ? 

3, There is a mixture made of wheat at 4s. per bushel, 
rye at 3s., barley at 2s., with 12 bushels of oats at 18c^. per 
bushel : how much is taken of each sort when the mixture ifl 
worth 3s. 6d. T 
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4. A distiller would mix iOgal. of French brandy at 12s. 
per gallon, with English at ts. and spirits at 4s. per gallon : 
what quantity must be taken of each sort that the mixture 
may be afforded at 8s. per gallon ? 

286. When the quantity of the mixture is given. 

I. A merchant would make up a cask of wine containing 
50 gallons, with wine worth 16s., 18s. and 22s. a gallon, in 
such a way that the mixture may be worth 20s. a gallon : 
how much must he take of each sort ? 

Analysis. — This is the same as example 2, except that the 
quantity of the mixture is given. If the quantity of the mixture 
be divided by 5, the sum of the proportional parts, the quotient 
10 will show how many times each proportional part must be taken 
to make up 50 gallons ; hence, there are 10 gaUons of the first, 
10 of the second, and 30 of the third : hence, 

Rule. — I. Find the proportional parts. 

II. Divide the quantity of the mixture by the sum of the 
proportional parts, and the quotient urUl denote how many 
times each part is to be taken. Multiply this quotient by 
the parts separately , and each product will derwte the quan- 
tity of the corresponding simple. 

EXAMPLES. 

1. A grocer has four sorts of sugar, worth 12d., lOd., M 
and id. per pound ; he would make a mixture of 144 pounds 
worth Sd. per pound : what quantity must be taken of each 
sort ? 

2. A grocer having four sorts of tea, worth 5s., 6s., 8s. and 
9s. per pound, wishes a mixture of 87 pounds worth 7s. per 
pound : how much must he take of each sort ? 

3. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, and of 20 carats fine, and of 15 carats fine : 
he would make a mixture of 42oz. of 17 carats fine ; how 
much must be taken of each sort ? 

Proof. — All the examples of Alligation Medial may be 
found by Alligation Alternate. 

285. How do you find the quantity of each simple when the quantity 
of one simple is known ? 

286. How do you find the quantity of each simple when the quantity 
of each mixture Is known ? 
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INVOLUTION. 

287. A POWER is the product of equal factors. The equal 
factor is called the root of the power. 

The first power is the equal factor itself, or the root : 
The secoTid power is the product of the root by itself : 
The third power is the product when the root is taken 3 
times as a factor : 

The fourth power ^ when it is taken 4 times : 
The fifth power ^ when it is taken 5 times, &c. 

288. The number denoting how many tbnes the root is 
taken as a factor, is called the exponent of the power. It is 
written a little at the right and over the root : thus, if the 
equal factor or root is 4, 

4= 4 the 1st power of 4. 

42=4 X 4= 16 the 2d power of 4. 

43=4x4x4= 64 the 3d power of 4. 

4*=4x4x4x4= 256 the 4th power of 4. 

4*=4x4x4x4x 4=1024 the 5th power of 4. 

Involution is the process of finding the powers of numbers. 

Notes. — 1. There are three things connected with every power : 
1st, The root ; 2d, The exponent ; and 3d, The power or result of 
the multiplication. 

3. In finding a power, the root is always the Ist power: hence, 
the number of multiplications is 1 less than the exponent: 

Rule. — Multiply the number by itself as many times less 
1 as there are units m the exponent^ and the last product 
urill be the power, 

EXAMPLES. 

Find the powers of ine following numbers : 



1. Square of 1. 

2. Square of J. 

3. Cube of |. 

4. Square of f . 

5. Square of 9. 

6. Cube of 12 

t. 3d power of 125. 

8. 3d power of 16 

9. 4th power of 9. 



10 5th power of 16. 

11. 6th power of 20. 

12. 2d power of 225 

13. Square of 216t. 

14. Cube of 321 

15. 4th power of 215. 

16. 5th power of 90a 
n. 6th power of 9. 
18. Square of 36049. 
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EVOLUTION. 



289. Evolution is the process of finding the factor when 
we know the power. 

The square root of a number is the factor which multiplied 
by itself once will produce the number. 

The cube root of a number is the factor which multiplied 
by itself turice will produce the number. 

Thus, 6 is the square root of 36, because 6 x 6=36 ;,and 
3 is the cube root of 2t, because 3 x 3 x 3=27: 

The sign ^/ is called the radical sign. When placed be- 
fore a number it denotes that its square root is to be ex- 
tracted. Thus, ^36= 6. 

We denote the cube root by the same sign by writing 3 
over it : thus, y/2^ denotes the cube root of 27, which is 
equal to 3. The small figure 3, placed over the radical, is 
called the index of the root. 

EXTRACTION OF THE SQUARE ROOT. 

290. The square root of a number is a factor which mul- 
tiplied by itself once will produce the number. To extract 
the square root is to find this factor. The first ten numbers 
and their squares are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81. 100. 

The numbers in the first line are the square roots of those 
in the second. The numbers 1, 4, 9, 16, 25, 36, &c. 
having exact factors, are called perfect squares. 

A perfect square is a number which has two exact factors^ 

NoTB. — The square root of a number less than 100 will be less 
thim 10, while the square root of a number greater than 100 will 
be greater than 10. 

287. What is a power ? What is the root of a power? What is the 
first iKJwer ? What is the second power ? The third power ? 

288. What is the exponent of the power ? How is it written ? What 
is Involution ? How many things are connected with every power ? 
How do you find the power of a number ? 

289. What is Evolution? What is the square root of a number? 
What is the cube root of a number ? How do you denote the square 
root of a number ? How the cube root ? 
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EXTRACTION OF THE SQUARE ROOT. 



291. What is the square of 36=3 tens +6 units? 



Analysis. — 36=3 texis+6 units, is first 
to be taken 6 units' time, giving 6'^-i-3 x 6 : 
then taking it 3 tens' times, we have 
3x6-|-3«, and the sum is 3H2<3 x 6>f6^ : 
that is, 



3+6 
3 + 6 



3x6+6» 
3»+3x6 

3*+2(3x6)+6 

The square of a number is equal to the square of the tens, 
plus twice the product of the tens by the units, plus the square 
of the units. 

The same may be shown by the figure : 

Let the line AB re- ^ ^^ ^ ^ 

present the 3 tens or 30, 
and BC the six units. 

Let AD be a square 
on AC, and AE a square 
on the ten's line AB. 

Then ED will be a 
square on the unit line 
6, and the rectangle EF 
will be the product of 
HE, which is • equal to 
the ten's line, by IE, 
which is equal to the 
unit line Also, the 
rectangle BK will be the 
product of EB, which is 
equal to the ten's line, by 
the unit line B C. But the whole square on 



H 



g 



30 

6 

180 



6 
_6 
36 



80 E 

900+180+180 + 36=1296. 

30 
30 
900 



30 
_6 

180 



30 



I 



s 



c 



_ _._ v^ "^^ ^® made up of 

the square AE, the two rectangles FE and EC, and the square 
ED. 

1 Let it now be required to extract the square root of 
1296. 

ANAiiYSis.— Since the number contains more than two places of 
figures, its root will contain tens and unit& But as the square of 
one ten is one hundred, it follows that the square of the tens of 
the required root must be found in the two figures on the left of 
96. Hence, we point off the number into periods of two figures 
each. 



290. What is the square root of a number? What are perfect 
squares ? How many are there between 1 and 100 ? 

291. Into what parts may a number be decomposed ? When so de- 
composed, what is its square equal to ? 
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We next find the greatest square contained in operatiok. 

12, which is 3 tens or 30. We then square 3 12 96(36 

tens which gives 9 hundred, and then place 9 un- ^ ^ 

der the hundreds' place, and subtract , this takes z. 

away the square of the tens, and leaves 896, 66)396 

which is twice tlie product of the tens by the units ggg 
pltis the square of the units. 

If now, we double the divisor and then divide this remainder, 
exclusive of the right hand figure, (since that figure cannot enter 
into the product of the tens by the units) by it, the quotient will 
be the units figure of the root. If we annex this figure to the 
augmented divisor, and then multiply the whole divisor thus in- 
creased by it, the product will be twice the tens by the units plus 
the squan) of the imits ; and hence, we have found both figures of 
the root. 

This process may also be illustrated by the figpire. 

Subtracting the square of the tens is taking away the square 
AE and leaves the two rectangles FE and BK, together with the 
square ED on the unit lino. 

The two rectangles FE and BK representing the product of units 
by tens, can be expressed by no figures less than tens. 

If, then, we divide the figures 39, at the left of 6, by twice the 
tens, that is, by twice AB or BE, the quotient will be BO or EK 
the unit of the root. 

Then, placing BC or 6, in the root, and also annexing it to the 
divisor doubled, and then multiplying the whole divisor 66 by 6. 
we obtain the two rectangles FE and CE, together with the 
square ED. 

292. Hence, for the extraction of the square root, we have 
the following 

Rule. — I.^ Separate the given number into periods of two 
figures each, by setting a dot over the place of units, a se- 
cond over the place of hundreds, and so on for each alternate 
figure at the left. 

II. Note the greatest square contained in the period on 
the left, and place its root on the right after the manner of 
fl, quotient in division. Subtract the square of this root 
from the first period, and to the remainder bring down the 
second period for a dividend. 

292. What is the first step in extracting the square root of numbers ? 
What is the second ? What is the third? What the fourth ? What 
the fifth ? Give the entire rule. 
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III. Dovble the root thus found for a trial divisor and 
place it on the left of the dividend. Find how many 
times the trial divisor is contained in the dividend, exclu- 
sive of the right-hand figure, and place the quotient in the 
root and also annex it to the divisor. 

TV. Multiply the divisor thus increased, by the last figure 
of the root ; subtract the product from the dividend, and to 
the remainder bring down the next period for a new divi- 
dend. 

V. Double the whole root thus found, for a new trial di^ 
visor, and continue the operation as b^ore, until dU the 
periods are brought down. 

EXAMPLES. 

1. What is the square root of 263169 ? 

OPERATION. 

Analysis. — We first place a dot over the oi oi aq / f: i o 

. iTiftkiTio- tliA ritrht.l>fLnd nfirirwl fift. Wa f? ^^ O^^OiiJ 



25 



9, making the right-hand period 69. We 

then put a dot over the 1 and also over the 

6, making three i)eriods. 101)131 

The greatest perfect square in 26 is 25, jqj 

the root of which is 5, Placing 5 in the 



root, subtracting its square from 26, and 1023)3069 
bringing down the next period 31, we have 3069 

131 for a dividend, and by doubling the 

root we have 10 for a trial divisor. Now, 10 is contained in 13, 
1 time. Place 1 both in the root and in the divisor ; then multi- 
ply 101 by 1 ; subtract the product and bring down the next period. 
We must now double the whole root 51 for a jiew trial divisor ; 
or we may take the first divisor after having doubled the last 
figure 1 ; then dividing, we obtain 3, the third figure of the root. 

Note. — 1. The left-hand period may contun but one figure*, 
each of the others will contain two. 

2. If any trial divisor is greater than its dividend, the corres 
ponding quotient figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the corresponding dividend, the quotient figure is too large and 
must be diminished. 

4. There will be as many figures in the root as there are periods 
in the given number. 

5. If the given number is not a perfect square there will be a 
remainder after all the periods are brought down. In this case, 
periods of ciphers may be annexed, forming new periods, each of 
which will give one decimal place in the r«ot. 
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2. What is the square root of 36729 : operation. 

3 67 29(191.64 + 
1 



In this example there are two 
periods of decimals, which give two 
places of decimals in the root. 



29)267 
261 



381)629 
38] 



3826)24800 
22956 



38324)184400 
153296 



31104 Rem. 



293. To extract the square root of a fraction. 



1. What is the square root of .5 ? 



Note. — We first annex one cipher to 
make even decimal {daces. We then ex- 
tract the root of the first period : to the 
remainder we annex two ciphers, forming 
a new period, and fo on. 



OPKBATTOW. 

.50(.707 + 
49 



140)100 
000 



1407)10000 
9849 



2. What is the square root of ^ ? 

Note. — The square root of a fraction 
is equal to the square root of the numerator 
divided by the square root of the denomi- 
natcNT. 

3. What is the square root of | ? 

Note. — When the terms are not per- 
fect squares, reduce the common fraction 
to a decimal fraction, and then extract 
the square root of the dedmaL 



151 Rem. 



operation. 

74^ VT 2 
V9 ^9=3 



operation. 
v'l^ v/.75=.8660-|- 



293. How ^o you extract the iquajre root of a decimal fraction ? How 
of a common fraction ? 
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SQUARE ROOT. 



Rule. — ^I. If the fraction is a decimal, point off the 
periods from the decimal point to the right, annexing ci- 
phers if necessary, so that each period shall contain two 
places, and then extract the root as in integral numbers. 

II. ^ the fraction is a common fraction, and its terms 
perfect squares, extract the square root of the numerator and 
denominator separately ; if they are not perfect squares, re- 
duce the fraction to a decinuU, and then extract the square 
root of the result, 

KXAMPLES. 

What we the squ«re roots of the following numbers 7 



1. 


of3? 


11. 


of .0025 ? 


2. 


of 11? 


12. 


of .00032754 ? 


3. 


of 1069? 


13. 


of .00103041 ? 


4. 


of 2268741 ? 


14. 


of 4.426816? 


6. 


of 7596796 ? 


15. 


of8f? 


6. 


of 36372961 ? 


16. 


of9|? 


1. 


of 22071204 ? 


17. 


ofySV? 


8. 


of 3271.4207? 


18. 


of|M7 


9. 


of 4795.25731 7 


19. 


offm? 


10. 


of 4.372594? 


20. 


offm? 



APPLICJLTIONS IN SQUARE ROOT. 



294. A triangle is a plain figure which has three sides and 
three angles. 



If a straight line meets another straight line, 
making the adjacent angles equal, each is 
called a right angle ; and the lines are said 
to be perpendicular to each other. 

295. A right angled triangle is one 
which has one right angle. In the right 
angled triangle ABC, the side AC opposite 
the right angle B is called the hypothenuse ; 
the side AB the base; and the side BO 
the perpendicular. 
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APPLICATIONS. 




2%. In a right angled triangle the square described in 
the hypothenuse is equal to the sum of the squares described 
in the other two sides. 

Thu^ if ACB be a right 
angled triangle, right an- 
gled at C, then will the 
large square, D, described 
on the hypothenuse AB, be 
equal to the sum of the 
squares P and E described 
on the sides AC and CB. 
This is called the carpen- 
ter's theorem. By count- 
ing the small squares in the 
large square D, you will 
find their number equal 
to that contained in the 
small squares F and E. In this triangle the hypothenuse 
AB=5, AC =4, and CB=3. Any numbers having the 
same ratio, as 5, 4 and 3, such as 10, 8 and 6 ; 20, 16 and 
12, &c., will represent the sides of a right angled triangle. 



























D 



























1. Wishing to know the distance from A 

to the top of a tower, I measured the height 

of the tower and found it to be 40 feet ; also 

the distance from A to B and found it 30 feet ; 

what was the distance from A to C ? 

AB=30; AB'=30«= 900 

BC=40; BC^=40» =1600 

AC'=AB»jfBC*= 2500 

AC=v^2600=50feet. 




297. Hence, when the base and perpendicular are known 
and the hypothenuse is required. 



294. What Is a triang:le ? What is a right anffle ? 

295. What is a right angled triangle ? Which side is the hypothe- 
nuse? 

296. In a r^t angled triangle what is the square on the hypothe- 

atof 



nnse equal! 
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284 SQUARE ROOT. 

Square the base and square the perpeixdicuLar, add the re- 
suUs and then extract the square root of their sum. 

2. What is the length of a rafter that will reach from the 
eaves to the ridge pole of a house, when the height t)f the 
roof is 15 feet and the width of the building 40 feet?. 

298. To find one side when we know the hypothenuse and 
the other side, 

3. The length of a ladder which will reach from the mid- 
dle of a street 80 feet wide to the eyes of a house, is 60 feet : 
what is the height of the house ? Ans. 30 feet. 

ANAiiYSis. — Since the square of the length of the ladder is equal 
to the sum of the squares of half the street and the height of the 
house, the square of the length of the ladder diminished by the 
square of half the street will be equal to the square of the height 
of the house : hence, 

Square the hypothenuse and the known side, and take the 
difference ; the square root of the difference wiU be the other 
side. 

EXAMPLES. 

1. If an acre of land be laid out in a square form, what 
will be the length of each side in rods ? 

2. What will be the length of the side of a square, in rods, 
that shall contain 100 acres ? 

3. A general has an army of 7225 men : how many must 
be put in each line in order to place them in a square form ? 

4. Two persons start from the same point ; one travels 
due east 50 miles, the other due south 84 miles : how far are 
they apart ? 

5. What is the length, in rods, of one side of a square that 
shall contain 12 acres ? 

6. A company of speculators bought a tract of land for 
$6724, each agreeing to pay as many dollars as there were 
partners : how many partners were there ? 

297. How do you find the hypothenuse when you know the base 
andperpendicular ? 

206. If you know the hypothenuse and one side, how do yon find the 
ottier side ? 
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CUBE ROOT. 286 

T, A farmer wishes to set out an orchard of 3844 trees, so 
that the number of rows shall be equal to the number of 
trees in each row : what will be the number of trees ? 

8. How many rods of fence will enclose a square field of 
10 acres ? 

9. If a line 150 feet long will reach from the top of a ( 
steeple 120 feet high, to the opposite side of the street, what 
is the width of the street ? 

10. What is the length of a brace whose ends are each 3| 
feet from the angle made by the post and beam f 

CUBE ROOT. 

299. The Cube Root of a number is one of three equal 
factors of the number. 

To extract the cube root of a number is to find a factor 
which multiplied into itself twice, will produce the given 
number. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 x 2=8 : and 3 is 
the cube root of 2t ; for 3 x 3 x 3=27. 

1, % 3, 4, 5, 6, T, 8, 9. 

1 8 27 64 125 216 343 512 729. 
♦ The numbers in the first line are the cube roots of the 
corresponding numbers of the second. The numbers of the 
second line are called perfect cuhes. By examining the num- 
bers of the two lines we see, 

1st. That the cube of units cannot gire a higher order than 
hundreds. 

2d. That since the cube of one ten (10) is 1000 and the 
cube of 9 tens (90), 81000, the cube of tens wUl not give a 
lower denomination than thoicsands, nor a higher denomi- 
nation than hundreds of thousands. 

Hence, if a number contains more than three figures, its 
cube root will contain more than one : if it contains more 
than six, its root will contain more than two, and so on ; 
every additional three figures giving one additional figure in 
the root, and the figures which remain at the left hand, 
although less than three, will also give a figure in the root. 
This law explains the reason for pointing off into periods of 
three figures each. 
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286 CUBE ROOT. 

300* Let OS now see how the cube of any nomber, as 16, 
is formed. Sixteeu is composed of 1 ten and 6 units, and 
may be written 10 + 6. To find the cube of 16, or of 10+6, 
we must multiply the number by itself twice 

To do this we place the number thus 16=10+ 6 

10+ 6 
product by the units 
product by the tens 

Square of 16 
Multiply again by 16 
product by the units 
product by the tens 

Cube of 16 



60+- 36 

- 100+- 60 

. 100+- 1204- 36 

- 10+ 6 

- 600+- 720+216 
1000 + 1200+ 360 



1000 + 1800 +- 1080 + 216 

1. By examining the parts of this number it is seen that 
the first part 1000 is the cube of the tens ; that is, 

10x10x10=1000. 

2. The second part 1800 is three times the square of the 
tens multiplied by the units ; that is, ^ 

3 X (10)» X 6=3 X 100 X 6=1800. 

3. The third part 1080 is three times the square of the units 
multiplied by the tens ; that is, 

3 X 6« X 10=3 X 36 X 10=1080. 

4. The fourth part is the cube of the units ; that is, 

6»=6x6x 6=216. 
1. What is the cube root of the number 4096 ? 

ANALT8is.--Since the number operation. 

contaiiis more than three figures, 4 096(16 

we know that the root will oon- 1 

tain at least units and tens. ifv^o — q\F~a — To q »t a 

Separating the three right- 1 X_3=3)3 (9-8-T-6 

hand figures from the 4, we 16* =4 096 
know that the cube of the tens 

will be found in the 4 : and 1 is the greatest cube in 4. 



299. What Is the cube root of a number ? How many perfect cubes 
are there between 1 and 1000 ? . _ __ ^ 

800. Of how many parts is the cube of a number composed ? Wnat 
are they ? 
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CUBE BOOT. 287 

Hence, we place the root 1 on the right, and this is the tens of 
the required root. We then cube 1 and subtract the result from 
4, an4. to the remainder we bring down the first figure of the 
next period. 

We have seen that the second part of the cube of 16. viz. 1800, 
is three times the aqua/re of the tens muUiplied by the units : and 
hence, it can have no significant figure of a less denomination than 
hundreds. It must, therefore, make up a part of the 80 hundredls 
abova But this 80 hundreds also contains all the himdreds 
which come from the 8d and 4th parts of the cube of 16. If it 
were not so, the 30 hundreds, divided by three times the square 
of the tens, would give the unit figure exactly 

Forming a divisor of three times the square of the tens, we find 
the quotient to be ten , but this we know to be too large. Placing 
9 in the root and cubing 19, we find the result to be 6859. Then 
trying 8 we find the cube of 18 still too large ; but when we take 
6 we find the exact number. Hence the cube root of 4096 is 16. 

301. Hence, to find the cube root of a number, 

Rule. — I. Separate the given number into periods of three 
figures eojch, by placing a dot over the place ofunitSy a second 
over the place ofthousands^ and so on over each third figure 
to the left ; the left hand period will often contain less than 
three places of figures, 

II. Note the greatest perfect cube in the first period, and 
set its root on the right j after the manner of a quotient in di- 
vision. Subtract the cube of this number from the first period , 
and to the remainder bring down the first figure of the next 
period for a dividend. 

III. Take three times the square of the root just found for 
a trial divisor, and see how often it is contained in the divi- 
dend, and place the quotient for a second figure of the root. 
Then cube the figures of the root thus found, and if their 
cube be greater than the first two periods of the given num- 
ber, diminish the last figure, but if it be less, subtract it 
from the first two periods, and to the remainder bring down 
the first figure of the next period for a new dividend, 

lY. Take three times the square of the whole root for a 
second trial divisor, and find a third figure of the root. 
Cube the whole root thus found and subtract the result from 
the first three periods of the given number when it is less 
than that number, but 'f it is greater, diminish the figure 
of the root; proceed m a similar way for all the periods. 



Digitized 



by Google 



288 CUBB ROOT. 

IXJUiPLBS. 

1. What is the cube root of 99252841 T 

99 252 847(463 
4'= 64 
4f X 3=48)352 diyidend. 

First two periods - - - 99 252 
(46)»:i=46x 46x46= 97 336 

3 X (46)«=6348 ) 19168 2d (firidend. 
The first three periods - - 99 252 847 
(463 )» =99 252 847 

Find the cube roots of the following numbers : 



1. 


Of 389017? 


4. 


Of 84604519 ? 


2. 


Of 6735339 ? 


5. 


Of 259694072 ? 


3. 


Of 32461759? 


6. 


Of 48228544? 



302. To extract the cube root of a decimal fraction. 

Annex ciphers to the decimal, if necessary, so thai it 
shall consist of 3, 6, 9, dc, places. Then put the first point 
over the place of thousandths, the second over the place <f 
millionths, and so on ever every third place to the right ; 
cfter which extract the root as in whole nurnbers. 

Notes. — 1. There will be as many decimal places in the root 
as there are periods in the given numoer. 

2. The same rule applies when the given number is composed 
of a whole number and a decimal 

8. If in extracting the root of a number there is a remainder 
after all the periods have been brought down, periods of c^ets 
may be annexed by considering them as decimals. 

EXAMPLES. 

Find the cube roots of the following numbers : 

L Of .157464? 

2. Of .870983875 ? 

3. Of 12.977875? 



4. Of .751089429 ? 

5. Of .353393243 ? 

6. Of 3.408862625? 



801. What 18 the role for extracting the cube root ? 

803. How do you extract the cube root of a decimal fraction t How 
many decimal places will there be in the root ? Will the same rule 
M>ply when there is a whole number and a decimal ? If in extracting 
the root of any number you find a decimal, how do yon proceed ? 
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APPLICATIONS. 289 

303. To extract the cube root of a commoa fraction. 

I. Reduce compound fractions to simple ones, mixed num- 
bers to improper fractions^ and then reduce the fraction to 
its lowest terms. 

II. Extract the cube root of the numerator and denomi- 
nator separately y if they have exact roots ; but if either of 
them has not an exact root, reduce the fraction to a decimal 
and extract the root as in the last case. 

EXAMPLES. 

Find the cube roots of the following fractions : 



1. OffKi 

2. Of 31^^? 

3. OfVVW? 



4. Off? 

5. Off? 

6. Off? 



APPLICATIONS. 

1. What must be the length, depth, and breadth of a box, 
when these dimensions are all equal and the box contains 
4913 cubic feet? 

2. The solidity of a cubical block is 21953 cubic yards : 
what is the length of each side ? What is the area of the 
surface ? 

3. A cellar is 25 feet long 20 feet wide, and 8 J feet deep : 
what will be the dimensions of another cellar of equal capacity 
in the form of a cube ? 

4. What will be the length of one side of a cubical granary 
that shall contain 2600 bushels of grain ? 

5. How many small cubes of 2 inches on a side can be 
sawed out of a cube 2 feet on a side, if nothing is lost in 
sawing ? 

6. What will be the side of a cube that shall be equal to 
the contents of a stick of timber containing 1728 cubic feet ? 

7. A stick of tim.ber is 54 feet long and 2 feet square : 
what would be its dimensions if it had the form of a cube ? 

NoTBS. — 1. Bodies are eaid to be gimilar when tbeir like parts 
are proportional. 

2. It is found that the contents of similar bodies are to each 
other as the cabes of their like dimensions. 

806. How do yon extract the cube root of a ynlnr fraction ? 
19 
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290 ARITHMETICAL PROGRESSION. 

3, All bodies named in the examples aie sappoeed to be simi 
lar. 

8. If a sphere of 4 feet in diameter contains 33.5104 cubic 
feet, what will be the contents of a sphere 8 feet in diameter ? 

4' : 8» : : 33.6104 : Ans, 

9. If the contents of a sphere 14 inches in diameter is 
1436.1684 cubic inches, what will be the diameter of a sphere 
which contains 11494.0672 cubic inches ? 

10. If a ball weighing 32 pounds is 6 inches in diameter, 
what will be the diameter of a ball weighing 2048 pounds ? 

11. If a haystack, 24 feet in height, contains 8 tons of hay, 
what will be the height of a similar stack that shall contain 
but 1 ton ? 



ARITHMETICAL PROGRESSION. 

304. An Arithmetical Progression is a series of numbers in 
which each is derived from the preceding one by the addition 
or subtraction of the same number. 

The number added or subtracted is called the common dif- 
ference, 

305. If the common diflFerence is added, the series is called 
an increasing series. 

Thus, if we begin with 2, and add the common difference, 
3, we have 

2, 5, 8, 11, 14, It, 20, 23, &c., 

which is an increasing series. 

If we begin with 23, and subtract the common difference, 
3, we have 

23, 20, n, 14, 11, 8, 6, &c., 
which is a decreasing series. 

304. What is an arithmetical progression ? What is the number 
added or subtracted caUed f 



3a5. When the common difference Is added, what is the scries called? 
What is it called when the common difference is subtracted ? What 

• !.« fK« =««<.^«l «„«.^K n^jo wru-* — _ ..^^ ^^^ ^^^ j^^ ^^^^ ,^ 
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YYuafc IS 11 caiiea wncn me common mtterence is subtracted? What 
are the several numcbrs called ? What are the first and last called ? 
What are the intermediate ones caUed ? 



ARITHMETICAL PROGRESSION. 291 

The seyeral numbers are called the terms of the progres- 
sion or series : the first and last are called the extremes^ and 
the intermediate terms are called means. 

there are five 



306. In every 


arithmetical progression 


parts: 




1st, 


the first term ; 


2d, 


the last term ; 


3d, 


the common difference j 


4th, 


the number of terms ; 


6th, 


the sum of all the terms. 



If any three of these parts are known or given, the remain- 
ing ones can be determined. 

CASE I. 

307. Knowing the first term, the common difference^ and 
the number of terms, to find the last term, 

I. The first term is 3, the common difference 2, and the 
number of terms 19 : what is the last term ? 

Analysis. — ^By considering the manner in 
which the increasing progression is formed, we 
Bee that the 2d term is obtained by adding the 
common difference to the 1st term ; the 3d, by operation. 
adding the common difference to the 2d ; the 18 No. less 1 
4th, by adding the common difference to the 2 Com dif 

8d, and so on ; t?ie number of additions being 1 — 
less than the number of terms found, 36 

But instead of making tha additions, we may 3 1st term, 
multiply the common cSfference by the number ^ , . . 
of additions, that is, by 1 less than the number ^^ ^^^ '^®"^- 
of terms, and add the first term to the pro- 
duct*, hence, 

Rule. — Multiply the common difference by 1 less than 
the number of terms ; if the progression is increasing, add 
the product to the first term and the sum vyill be the last 
term ; if it is decreasing, subtract the product from the 
first term and the difference mil be the laH term, 

806. How many parts are there in every arithmetical progression ? 
What are they ? How many parts must be given before the rcmainiuK 
ones can be found ? 
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292 ABITHMETICAL PBOGKESSION. 



EXAMPLES. 

1. A man bought 50 yards of cloth, for which he was tQ 
pay 6 cents for the 1st yard, 9 cents for the 2d, 12 cents for 
the 3d, and so on increasing by the common difference 3 : 
how much did he pay for the last yard ? 

2. A man puts out $100 at simple interest, at t per cent : 
at the end of the 1st year it will have increased to $10T, at 
the end of the 2d year to $114, and so on, increasing $7 
each year : what will be the wnount at the end of 16 years ? 

3. What is the 40th term of an arithmetical progression of 
which the first term is 1, and the common difference 1 ? 

4. What is the 30th term of a descending progression of 
which the first term is 60, and the common difference 2 ? 

5. A person had 35 children and grandchildren, and it so 
happened that the difference of their ages was 18 months, 
and the age of the eldest was GO years : how old was the 
youngest ? 

CASE II. 

308. Knowing the two extremes and the number of terms^ 
to find the common differerwe. 

1. The extremes of an arithmetical progression are 8 and 
104, and the number of terms 25 : what is the common dif- 
ference ? 

Analysis. — Since the common difference 
multiplied by 1 less than the number of ofbratioh. ^ 

terms gives a product equal to the differ 104 

erehce of the extremes, if we divide the dif g 

ference of the extremes by 1 less than the -^ — — .oivoA/j 
number of terms, the quotient will be the io— 1—^4^^5(4. 
common difference : hence, 

Rui.E. — Subtract the less extreme from the greater and 
divide the remainder by 1 less than the number of terms ; 
the quotient will be the common difference. 



807. Wlien you know the first term, the common difference, and the 
number of terms, how do you find the last term ? 

806. When you know the extremes and the number of terms, how do 
you find the common difference ? 
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ABITHMETICAL PROGRESSION. 233 

EXAMPLES. 

1. A man has 8 sons, the youngest is 4 years old and the 
eldest 32 : their ages increase in arithmetical progression : 
-what is the common difference of their ages ? 

2. A man is to travel from New York to a certain place in 
12 days ; to go 3 miles the first day, increasing every day by 
the same number of miles ; the last day's journey is 58 miles : 
required the daily increase. 

3. A man hir^ a workmjin for a month of 2G working 
days, and agreed to pay him 60 cents for the first day, with 
a uniform daily increase ; on the last day he paid $1.50 : 
what was the daily increase ? 

CASE III. 

309. To find ihc sum of the terms of an arithmetical 
progression. 

1. What is the sum of the series whose first term is 3, 
common difference 2, and last term 19 ? 

Given series -3+54-1+ 9 + 11 + 13 + 15 + 1*1 + 19== 99 

Same: order ) 

oftciinsin-^ 19 + 11 + 15 + 13+11+ 9+ 1+ 5+ 3= 99 

verted. J___ 

Sum of both. i:2 2 J 22 22 22 22 22 22 22=198 

Analysis. — Tlie two series are the same ; hence, their sum is 
equal to twice the given series. But their sniu is equal to the 
sum of the two extremes 3 and 19 taken as many times as there 
are terms ; and the given series is equal to half this sum, or to 
the sum of the extremes multiplied by half the number of terms. 

Rule. — Add the extremes together and multiply their 
sum by half the number of terms; the product vnll be the 
sum of the series. 

EXAMPLES. 

1. The extremes are 2 and 1.00, and the number of terms 
22 : what is the sum of the series ? 

OPERATION. 

Analysis.— We first add 2 1st term. 

toother the two. extremes iqC last term. 

and then multiply by half 

tke number of terms. 102 sum of extremes. 

11 half the number of terms, 

1122 sum of series. 

809. How do you find the sum of the terms ? 
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2d4 aiOlUETBICAL PKOGRESSION. 

2. HoT7 many strokes does the hammer of a clock strike in 
12 hours ? 

3. The first terin of a series is 2, the common difference 4, 
and the number of terms 9 : what is the last term and sum of 
the series ? 

4. James, a smart chap, having learned arithmetical pro- 
gression, told his father that he would chop a load of wood of 
15 logs, at 2 cents for the first log, with a regular increase of 
1 cent for each additional log : how much did James receire 
for chopping the wood ? 

6. An mtalid wishes to gain strength by rejgular and in- 
creasing exercise ; his physician assures* him that he can 
walk 1 mile the first day, and increase the distance half a 
mile for each of the 24 following days : how far will he 
walk? 

6. If 100 eggs are placed in a right line, exactly one yard 
from each other, and the first one yard from a basket : what 
distance will a man travel who gathers them up singlv and 
places them in the basket ? 



GEOMETRICAL PROGRESSION. 

310. A Geometrical Progression is a series of terms, 
each of which is derived from the preceding one, by multi- 
plying it by a constant number. The constant multiplier is 

' called the ratio of the progression. 

311. If the ratio is greater than 1, each term is greater 
than the preceding one, and the series is said to be iti- 
creasing. 



810. What is a geometrical progression ? What is the constant 
multiplier c.'\lled ? 

311. If the rtitio is greater than 1, how do the terms compare with 
each other ? What is the series then called ? If the ratio is Icfs 
ttan 1, how do they compare ? What is the scries then called ? What 
are the seyeral numbers called ? What are the first and last called T 
What are the intermediate ones called ? 

812. How many parts arc there in every geometrical progression f 
What are ih(^ ? How mamj must be known before the othm oaa be 
found? 
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GEOMETRICAL PItOGBMSIOK. 295 

If the ratio is less than 1, each term is less than the 
preceding one, and the series is said to be deoreasing ; 
thus, 

1, 2, 4, 8, 16, 32, &c. — ratio 2 — increasing series : 
32, 16, 8, 4, 2, 1, &c. — ^ratio J — decreasing series. 

The several numbers are called terms of the progression. 
The first and last are called the extremes^ and the intermedi- 
ate terms are called vieans. 

312. In every Geometrical, as well as in every Arithmeti- 
cal Progression, there are five parts : 

1st, the first term ; * 
2'J, the last term ; 
3d, the common ratio ? 
4th, the number of terms ; 
5th, the sum of all the terms. 

If any three of these parts are known, or. ^ given, the rcr 
maining ones can be determined. 



CASE I. 

313. Saving given the first temi, the ratio^ mnd the 
number of terms^ to find the last temu 

1. The first term is 3 and the ratio 2 : what is the 6th 
term? 

ANAiTBis. — The Be- operation. 

cond term is formed by 2x2x2x2x 2=2*=32 
multiplying the first 3 ^^^ term 

term by the ratio; the _- 

third term by multiply- Ans, 90 

ing the aecond term by 

the ratio, and so on ; the number of multiplications beinff 1 Um 

than the number of terms : thus, 

3=: 3 Ist term, 

3x2=G 2d term, ^ 

3x2x2=3x2-=13 3d term, 
8 X 2 X 2 X 2=3 X 2*=24 4th term, Ac 
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296 OKOMKTRICAL PBOQRBSSION. 

Therefore, tJie lasi term is equal to the first term multi- 
plied by the ratio raised to a power 1 less than the number 
of terms. 

Rule. — Eaise the ratio to a power whose exponent is 1 
less than the number of terms^ and then multiply this pouter 
by the first term. 

EXAMPLES. 

1. The first term of a decreasing progression is 192 ; the 
ratio J, and the number of terms T : what is the last term ? 

Note.— The 6th power of the ratio, (i), is opkratioh. 

I?!, and this multiplied by the first term 192, (i)*=A 

gives the last term 8. 1 92 X -^=S. 

2. A man purchased 12 pears ; he was to pay 1 farthing 
for the 1st, 2 farthings for the 2d, 4 for the 3d, and so on, 
doubling each time : what did he pay for the last ? 

3. The first term of a decreasing progression is 1024, the 
ratio ^ : what is the 9th term ? 

4. The first term of an increasing progression is 4, and the 
common ratio 3 : what is the 10th term ? 

5 A gentleman dying left nine sons, and bequeathed his 
estate in the following manner : to his executors $50 ; his 
youngest son to have twice as much as the executors, and 
each son to have double the amount of the son next younger : 
what was the eldest son's portion ? 

6. A maii bought 12 yards of cloth, giving 3 cents for the 
1st yard, 6 for the 2d, 12 for the 3d, &a : what did he pay 
for the last yard ? 

CASE II. 

314. Knowing the two extremes and the ratio, to find 
the sum of the terms. 

1. What is the sum of the terms Ia the progression, 1, 4, 
16,64? 

813. Knowing the first term, the ratio, and the number of tonns, how 
do you find the last term ? 

814. Knowing the two extremes and the ratio, how do you find the 
sum •< the terms? 
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Analysis. — If we multiply the terms of the progression by the 
Tatio 4, we have a second pro- 
gression, 4, 16, 64, 256, which operation. 
is 4 tinm as great as the first. 4+164-64-1-356= 4 times. 

If from this we subtract the 1-1-44-16464 = once. 

first, the remainder, 266—1, 256—1=8 times. 

will be 3 times as great as opta i okk 

the first ; and il the remain- £22_J:=f^=g5 ^^ 

der be divided by 8, the quo- 3 8 

tient wHl be the sum of the 

terms of the first jwogression. But 256 is the product of the last 

term of the given progression multiplied by the ratio, 1 is the first 

term, and the divisor 3 is 1 less than the ratio ; hence. 

Rule. — Multiply the last term by the ratio ; take the dif- 
ference between the product and the first term and divide 
the remainder by the difference between 1 and the ratio. 

Note.— When the progression is iTicreadngy the first term is 
subtracted from the product of the last term by the ratio, and the 
divisOT is found by subtracting 1 from the ratio. When the pro- 
gression is decreasing y the product of the last term by the ratio is 
subtracted from the first term, and the ratio is subtracted from 1. 



EXAMPLES. 

1. The first tenn of a progression is 2, the ratio 3, and the 
last term 4374 : what is the sum of the terms ? 

2. The first term of a progression is 128, the ratio \^ and 
the last term 2 : what is the sum of the terms ? 

3. The first term is 3, the ratio 2, and the last term 192 : 
what is the sum of the series ? 

4. A gentleman gave his daughter in marriage on New 
Year's day, and gave her husband Is. towards her portion, 
and was to double it on the first day of every month during 
the year : what was her portion ? 

5. A man bought 10 bushels of wheat on the condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for 
the 3d, and so on to the last : what did he pay for the last 
bushel, and for the 10 bushels? 

6. A man has 6 children : to the 1st he gives $150, to the 
2d $300, to the 3d $600, and so on, to each twice as much 
as the last : how much did the eldist receive, and what was 
the amount received by them all ? 
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PROMISCUOUS EXAMPLES. 

1. A merchant bonglit 13 packages of goods, for which he paid 
$326 : what will 89 packages cost at the same rate? 

2. How many bushels of oats at 62i cents a bushel will paj 
for 4250 feet of lumber at $7.50 per thousand ? 

3. Bought 2M(f. of sugar which weighed a^ follows: the Ist 
ticwt. Iqr. 18^., the 2d 6cwt. lOlb. : what did it cost at 7 cents per 
pound? 

4 How many hours between the 4th of Sept., 1854, at 3 P.M., 
and the 20th day of April, 1855, at 10 A.M. ? 

5. If I of a gallon of wine cost f of a dollar, what will f of a 
hogshead cost ? 

6. What number is that which being multiplied by | will pro- 
duce t? 

7. A tailor had a piece of cloth containing 24i yards, from which 
he cut 6| yards : how much was there left ? 

8. From } of ?|take i ofy* 

9. What is the difference between 8| + 7S and 4+2H^ 

10. There was a company of soldiers, of whom \ were on guard, 
\ preparing dinner, and the remainder, 85 men, were drilling : 
how many were there in the company ? 

11. The sum of two numbers is 425, and their difference 1.625 : 
what are the numbers ? 

12. The sum of two numbers is f , and their difference i : what 
are the numbers ? 

13. The product of two numbers is 2.26, and one of the numbers 
is .25 : what is tlie other ? 

14. If the divisor of a certain number be 6.66^, and the quo- 
tient f, what will be the dividend? 

15. A person dying, divided his property between his widow and 
his four sons ; to his widow he gave $1780, and to each of hie 
sons $1250 ; he had been 25^ years in business, and had cleared 
on an average 126 dollars a year : how much had he when he 
began business ? 

16. A besieged garrison consisting of 860 men was provisioned 
for 6 months, but hearing of no relief at the end of five months, 
dismissed so manr of the garrison, that the remaining provision 
lasted 5 months : now many men were sent away ? 

17. Two persons, A and B are indebted to C ; A owes $2173f 
which is the least debt, and the difference of the debts is $371 : 
what is the amount of their indebtedness ? 

18. What number *dded to the 43d part of 4429 will make the 
sum 240? • 
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10. Hqw many planks 15 feet long, and 15 inclies wide, will 
floor a bam 60i feet long, and 33V feet wide ? 

20. A person owned f of a mine, and sold i of his interest for 
f 1710 : what was the value of the entire mine ? 

21. A room 30 feet long, and 18 feet wide, is to be covered with 
painted doth i of a yard wide : how many yards will cover it ? 

22. A, B and C trade together and gain $120, which is to be 
shared according to each one's stock ; A put in $140, B $300, and 
C $160 : what is each man's share. 

23. A can do a piece of work in 12 days, and B can do the same 
work in 18 days : how long will it take both, if they work together? 

24. If a barrel of flour will last one family li months, a second 
family 9 months, and a third llj^ months, how long wHI it last the 
three feunilies together ? 

25. Suppose I have -f^ of a ship worth $1200 ; what part have 
I left after selling % of j of my share, and what is it worth? 

26. What number is that which being multiplied by f of J of 
1 i, the product will be 1 ? 

27. Divide $420 between three persons, so that the second shall 
have i as much as the first, and the third i as much as the other two ? 

28. What is the difference between twice five and fifty, and 
twice fifty five? 

29. What number is that which being multiplied by three- 
thousandths, the product will be 2637 ? 

80. What is the difference between half a dozen dozens and six 
dozen dozens? 

31. The slow or parade step is 70 paces per minute, at 28 inches 
each pace : how fest is that per hour? 

32. A ladv being asked her age, and not wishing to give a direct 
answer, said, " I have 9 children, and three years elapsed between 
the birth of each of them ; the eldest was bom when I was 19 
years old, and the youngest is now exactly 19 :" what was her age? 

33. A wall of 700 yards in length was to be built in 29 days : 
12 men were employed on It for 11 days, and only completed 220 
yards : how many men must be added to complete the wall in the 
required time? 

34. Divide $10429.50 between three persons, so that as often 
as one gets $4, the second will get $6 and the third $7. 

35. A gentleman whose annual income is £1500, spends 20 
guineas a week ; does he save, or run in debt, and how much ? 

86. A farmer exchanged 70 bushels of rye, at $0.92 per bushel, 
for 40 bushels of wheat, at $1.37^ a bushel, and received the 
balance in oats, at $0.40 per bushel : how many bushels of oats 
did he receive? 

87. In a certain orchard i of the trees bear apples, \ of them 
bear peaches. ^ of them plums, 120 of them cherries, and 80 ol 
them peu» : now many trees are there in the orchard ? 
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88. A perscm being asked the time, said, the time past noom 
is equal to i of the time past midnight : what was the boor ? 

39. If 20 men can perfonn a piece of work in 12 days, how 
many men will accomplish thrice as much in one-fifth of the time? 

40. How many stones 2 feet long, 1 foot wide, and 6 inches 
thicks will build a wall 12 yards long, 2 yards high, and 4 feet 
thick? 

41. Four persons traded together on a capital of $6000, of 
which A put in i, B put in i, C put in i, and D the rest ; at the 
end of 4 years they had gained $4728 : what was each one's share of 
the gain ? 

42. A cistern containing 60 gallons of water has three unequal 
pipes for discharging it ; the largest will empty it in one hour, the 
second in two hours, and the tlnrd in three hours ; in what time 
wiU the cistern be emptied if they run together ? 

43. A man bought ^ of the capital of a cotton factory at par ; 
he retained f of his purchase, and sold the balance for $6000 
which was 15 per cent advance on the cost ; what was the whole 
capital of the factory ? 

44. Bought a cow for $30 cash, and sold her for $35 at ft credit 
of 8 months : reckoning the interest at 6 per cent, how much did 
I gain? 

45. If, when I sell cloth for Ss. 9d. per yard» I gain 12 percent, 
what per cent will be gained when it is sold for 10«. 6d per yard ? 

46. How much stock at par value ci^n be purchased for $8500, 
at 8i per cent premium, i i)er cent being paid to the broker? 

47. Twelve workm^i, working 12 hours a day, have made in 
12 days, 12 pieces of doth, each joece 75 yards long ; how many 
pieces of the same stuff would have been made, each piece 25 
yards long, if there had been 7 more workmen ? 

48. A person was bom on the Ist day of Oct., 1801, at 6 o'clock 
in the morning, what was his age on the 21 st of Sept., 1854, at 
half-past 4 in the altemoon ? 

49. A, can do a piece of work alone in 10 days, and B in 13 
days : in what time can they do it if they work together ? 

60. A man went to sea at 17 years of age ; 8 years after he 
had a son bom, who lived 46 years, and died before his father ; 
after which the father lived twice twenty years and died : what 
was the age of the father ? 

51. How many bricks, 8 inches long and 4 inches wide, will 
pave a yard that is 100 feet by 50 feet ? 

52. If a house is 50 feet wide, and the post which supports the 
ridge pole is 12 feet high, what will be the length of the rafters ? 

53. A man had 12 sons, the youngest was 3 years (dd and the 
eldest 58, and their ages increased in Arithmetical progression: 
what was thie common difference of their ages ? 
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54 If a quantity of provisions seryes 1500 men 12 weeks, at 
the rate of 20 ounces a day for each man, how many men will the 
same provisions maintain for 20 weeks, at the rate of 8 ounces a 
day for each man ? 

55. A man bought 10 bushels of wheat, on the condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for the 3d, 
and so on to the last : what did he pay for the last bushel, and for 
the 10 bushels? 

56. There is a mixture made of wheat at 4«. per bushel, rye at 
Ss., barley at 2s., with 12 bushels of oats at ISd. per bushel : how 
much must be taken of each sort to make the mixture worth 8«. 
6d, per bushel ? 

57. What length must be cut off a board 8i inches broad to 
contain a square foot ? 

58. What is the difference between the interest of $2500 for 4 
years 9 mo. at 6 per cent., and half that sum for twice the time, 
at half the same rate per cent ? 

59. A person lent a certain sum at 4 per cent, per annum ; had 
this remidned at intere Bt 3 years, he would have received for prin- 
cipal and interest $9676.80 : what was the principal ? 

^. If 1 pound of tea be equal in value to 50 oranges, and 70 
oranges be worth 84 lemons, what is the value of a pound of tea, 
when a lemon is worth 2 cents ? 

61. A person bought 160 oranges at 2 for a penny, and 180 
more at 3 for a penny ; after which he sold them out at the rate 
of 5 for 2 pence did he make or lose, and how much ? 

62. A snail in getting up a pole 20 feet high, was observed to 
climb up 8 feet every day, but to descend 4 feet every night : in 
what time did he reach the top of the pole ? 

63. A ship has a leak by which it would fill and sink in 15 
hours, but bv means of a pump it could be emptied, if full, in 
16 hours. Now, if the pump is worked from the time the leak 
begins, how long before the ship will sink? 

64. A and B can perform a certain piece of work in 6 days, B 
and C in 7 days, and A and C in 14 days : in what time would 
each do it alone ? 

65. Divide $500 among 4 persons, so that when A has i dollar 
B shaU have 4, C, i. and D i. 

66. A man purchased a building lot containing 3600 square 
feet, at the cost of $1.50 per foot, on which he built a store at an 
expense of $3000. He paid yearly $180.66 for repairs and* taxes : 
what annual rent must he receive to obtain 10 per cent on the 
cost? ^ 

67. A's note of $7851.04 was dated Sept. 5th, 1837, on which 
were endorsed the following payments, viz. : Nov. 13th, 1839, 
$416.98; May 10th, 1840, $152- what was due March Ist, 1841, 
the interest being 6 per cent ? 
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68. A house is 40 feet from the ground to the eaves, and it is 
required to find the lenfii;h of a ladder which will reach the eaves, 
Bupposinjj the foot of the ladder cannot be placed nearer to the 
house than 30 feet? 

69. Sound travels about 1142 feet in a second; now, if the 
flash of a cannon be seen at the moment it is fired, and the report 
heard 45 seconds after, what distance would the observer be from 
the gun? 

70. A person dying, worth $5460, left a wife and 2 children, a 
son and aaughter, absent in a foreign country. He directed that 
if his son returned, the mother should have one third of the estate 
and the son the remainder ; but if the daughter returned, she 
should have one third, and the mother the remainder. Now it so 
happened that they both returned : how must the estate be divided 
to fulfill the father's intentions? 

71. Two persons depart from the same place, one travels 32, 
and the other 36 miles a day : if they travel in the ^ame direction, 
how &r will they be apart at the end of 19 days, and how far if 
they travel in contrary directions ? 

72. In what time will $2377.50 amount to $2852.42, at 4 per 
cent, per annum ? 

73. What is the height of a wall, which Is 14i yards in length, 
and -ftr of a yard in thickness, and which has cost $406, it having 
been paid for at the rate of $10 per cubic yard ? 

74. What will be the duty on 225 bags of cofiee, each weighing 
gross 160 lbs., invoiced at 6 cents per lb. ; 2 per cent, being the 
legal rate of tare, and 20 per cent, the duty ? 

75. Three persons purchase a piece of property for $9202 ; the 
first gave a certain sum ; the second three times as much ; and 
the third one and a half time as much as the other two : what 
did each pay ? 

76. A reservoir of water has two pipes to supply it. The first 
would fill it in 40 minutes, and the second in 50. It has likewise 
a discharging pipe, by which it may be emptied when fuU in 25 
minutes. Now, if all the pipes are opened at once, and the water 
runs uniformly as we have supposed, how long before the cistern 
wiU be fiUed? 

77. A traveller leaves New Haven at 8 o'clock on Monday 
momii^, and walks towards Albany at the rate of 3 miles an 
hour : another traveller sets out from Albany at 4 o'clock on the 
same evening, and walks towards New Haven at the rate of 4 
miles an hour ; now, supposing the distance to be 130 miles, 
where on the road will they meet ? 
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MENSURATION. 

315. A triangle is a portion of a plane 
bounded by three straight lines. BC is 
oalled the base ; and AD, perpendicular to 
BC, the altitude. 

316. To find the area of a triangle. 
The area or contents of a triangle w eqtial 

to the product of half its base by its altitude 
(Bk, IV. Prop, VI).* 

EXAMPLES. 

1. The base, BC, of a triangle is 40 yards, and the perpendicu- 
lar, AD, 20 yards ; what is the area ? 

2. In a triangular field the base is 40 chains, and the perpendi- 
cular 15 chains : how much does it contain ? (Art. 110.) 

8. There is a triangular field, of which the base is 35 rods and 
the perpendicular 26 rods : what are its contents ? 

317. A square is a figure having four equal iddes, 
and all its angles right angles. 



318. A rectangle is a four-sided figure like a 
square, in which the sides are perpendicular to each 
omer, but the adjacent sides are not equal. 

319. A parallelogram is a four-sided figure jy 

which has its opposite sides equal and parallel, but ^ j. 

its angles not right angles. The line DE, perpendi- \ |\ 

cular to the base, is called the altitude. \ I \ 

E 

320. To find the area of a square, rectangle, or parallelogram, 

Multiply th^ base by the perpendicular height, and the product 
mil be the a/rea, (Book IV. Prop. V). 



EXAMPLES. 

1. What is the area of a square field of which the sides are 
each 33.08 ch^ns? 

2. What is the area of a square piece of land of which the 
sides are 27 chains? 

3. What is the area of a square piece of land of which the sides 
are 25 rod* each ? 

* All the references are to Davics* Legendre. 
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4 What are the contents of a rectangular field, the length ol 
which is 40 rods and the breadth 20 rods ? 

5. What are the contents of a field 40 rods square? 

6. What are the contents of a rectangular field 15 chains long 
and 5 chains broad ? 

7. What are the contents of a field 27 chains long and 9 rods 
broad? 

6. The base of a parallelogram is 271 yards, and the perpendi- 
cular height 360 feet : what is the area ? 

321. A trapezoid is a four-sided figure 
ABCD, having two of its sides, AB, 
parallel. The perpendicular CE 



5d figure -9 Q 

AB, DC, / \ 

is called / \ 

X wi 



the altitude. X E JB 

322. To find the area of a trapezoid. 

Multipl/y half the sum of the ttoo paraUel sides by the tM- 
tude, and the product wUl be the area. (&*. IV. Prop. vU.) 

EXAMPLES. 

1. Required the area of the trapezoid ABCD, having given 

AB=321.5yif., DC=214.24/)f., and CE= 171. 16/1?. 

2. What is the area of a trapezoid, the parallel sides of which 
are 12.41 and 8.22 chains, and the perpendicular distance between 
them 5.15 chains ? 

3. Required the area of a trapezoid whose parallel sides are 25 
feet 6 inches, and 18 feet 9 inches, and the perpendicular distance 
between them 10 feet and 5 inches. 

4. Required the area of a trapez(^d whose parallel sides are 
20.5 and 12.25, and the perpendicular distance between them 
10.75 yards. 

5. What is the area of a trapezoid whose parallel sides are 7.50 
chains, and 12.25 chains, and the perpendicular height 15.40 chains? 

6. What are the contents when the parallel sides are 20 and 32 
chains, and the perpendicular distance between them 26 chains ? 

323. A circle is a portion of a plane 
bounded by a curved line, called the cvrcwmr 
ference. . Every point of the circumference is 
equally distant from a certain point within 
C£Jled the centre : thus, C is the centre, and 
any line, as ACB, passing through the centre, 
is called a diameter. 

If the diameter of a circle is 1, the circumference will be 
8.1416. Hence, if we know th£ diameter, we may find <Ae circwm- 
ferejice by mvUiplying by 3.1416 ; or, if we know the dreumferente., 
we may find the diameter by dividing by 3.1416. 




Digitized 



by Google 



MEl^SU&ATIOK. 805 

EXAMPLES. 

1. The diameter of a drcle is 4, what is the drcomfeienee? 

2. The diameter of a circle is 93, what is the circumference ? 
8. The diameter of a circle is 20, what is the circumference ? 

4. What is diameter of a circle whose circumference is 78.54 ? 

5. What is the diameter of a circle whose circumference is 
11652.1944? 

6. What is the diameter of a circle whose drcumference is 6850? 

324. To find the area or contents of a circle. 

MuUij^ the squaore of the cUameter hy the decimal .7854 (Bk, V. 
Prop. XIL Oor.li). 

EXAMPLES. 

1. What is the area of a circle whose diameter is 6 ? 

2. What is the area of a circle whose diameter is 10 ? 

3. What is the area of a circle whose diameter is 7? 

4. How many square yards in a circle whose diameter is 8i feet ? 

A 

325. A sphere is a figure terminated 
by a curved surface, all the parts of which 
are equally distant from a certain point 
within called the centre. The line AB 
passing through its centre C is called the 
diameter of the sphere, and AC its radius. 

326. To find the surface of a sphere, 

MvUiply ths squa/re of the diameter hy 
8.1416 (2*. VIII. Prop. X. Gor\ 

EXAMPLES. 

1. What is the surface of a sphere whose diameter is 12 ? 

2. What is the surface of a sphere whose diameter is 7 ? 

3. Required the number of square inches in the surface of a 
sphere whose diameter is 2 feet or 24 inches. 

327. To find the contents of a sphere. 

Multiply the surface hy th>e diameter and divide the product hy 6: 
the quotient toiU he the corUmUe. {Bk. VIII. Prop. XIV. 8ch. 8.) 

EXAMPLES 

1. What are the contents of a sphere whose diameter is 12 ? 

2. What are the contents of a sphere whose diameter is 4 ? 

8. What are the contents of a sphere whose diameter is 14t7i. ? 

4. What are the contents of a sphere whose diameter is ^ftA 
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328. A prism Is a figure whose ends are equal 
plane figures and whose faces are paralelograms. 

The sum of the sides which lM>and the base is 
called the perimeter of the base, and the sum of the 
parallelograms which bound the solid is called the 
convex surface. 






329. To find the oonvex surface of a right prism, 

Multiply the perimeter of the base hy the perpendicular height, and 
the product wiu be the convex surface (Bk. vll. Prop. I). 

EXAMPLES. 

1. What is the convex surface of a prism whose base is bounded 
hy five equal sides, each of which is 35 feet, the altitude being 26 
feet? 

2. What is the convex surface when there are eight equal sides, 
each 15 feet in length, and the altitude is 12 feet ? 

330. To find the solid contents of a prism. 

Multiply tJie area of the base by tJie altitude, and the product will 
be tlie contents (Bk. VII. Prop. XIV). 

EXAMPLES. 

1. What are the contents of a square prism, each side of the 
square which forms the base b^ng 15, and the altitude of the 
prism 20 feet ? 

2. What are the contents of a cube each side of which is 24 
inches? 

8. How many cubic feet in a block of marble of which the 
length is 3 feet 2 inches, breadth 2 feet 6 inches and height or 
thickness 2 feet 6 inches ? 

4. How many gallons of water will a cistern contain whose di- 
mensions are the same as in the last example ? 

5. Required the contents of a triangular prism whose height is 
10 feet, and area of the base 850 ? 



331. A cylinder is a figure with circular 
ends. The line EF is called the axis or alti- 
tude, and the circular surfiice the eon/vex sur- 
face of the cylinder. 
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SOT 



332. To find the convex surface, 

Midliply the circurnference of the base by the altitude^ and 
the product will be the convex surface, {Bh vm. Prop. I.) 

EXAMPLES. 

1 Wliat is the convex surface of a cylinder, the diameter of 
whose base is 20 and the altitude 50 ? 

2. What is the convex surface of a cylinder, whose altitude is 
14 feet and the circumference of its base 8 feet 4 inches ? 

3. What is the convex surface of a cylinder, the diameter of 
whose base is 80 inches and altitude 5 feet ? 

333. To find the contents of a cylinder, 

Multiply the area of the base by tTie altitude : 
the eont&nts. (Bk, Vul. Prop. II). 



the product toiU be 



EXAMPLES. 

1. Bequired the contents of a cylinder of which the altitude is 
12 feet and the diameter of the base 15 feet ? 

2. What are the contents of a cylinder, the diameter of whose 
base is 20 and the altitude 29? 

3. What are the contents of a cylinder, the diameter of whose 
base is 12 and the altitude 30 ? 

4. What are the contents of a cylinder, the diameter of whose 
base is 16 and altitude 9 ? 

5. What are the contents of a cylinder, the diameter of whose 
base is 50 and altitude 15 ? 



334. A pyramid is a figure formed by 
several triangular planes united at the 
same point S, and terminating in the 
different sides of a plain figure as 
ABODE. The altitude of the pyramid 
is the line SO, drawn perpendicular to 
the base. 



335. To find the contents of a pyramid. 

Multiply the area of the base by one-third of the altitude. 




{Bk. VII. Prop XVII). 
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EXAMPLES. 

1. Required the contents of a pjraniid, of wbich tlie area of the 
base is 95 and the altitude 15. 

2 What are the contents of a pyramid, the area of whose base 
is 260 and the altitude 24 ? 

8. What are the contents of a pyramid, the area of whose base 
is 207 and altitude 18 ? 

4 What are the contents of a pyramid, the area of whose base 
is 403 and altitude 30? 

5. What are the contents of a pyramid, the area of whose base 
is 270 and altitude 16 ? 

6. A pyramid has a rectangular base, the sides of which are 25 
and 12 : the altitude of the pyramid is 36 : what are its con- 
tents? 

7. A pyramid with a square base, of wMch each side is 80, has 
an altitude of 20 : what are Its contents ? 



336. A cone is a figure with a circular 
base, and tapering to a point called the 
vertex. The point C is the vertex, and the 
line CD is called the axis or altitude. 



337. To find the contents of a cone, 

Multiply the area of the hose by one-third of the altitude, 
(Bk, VIll. Prop. Y.) 

EXAMPLES. 

1. Required the contents of a cone, the diameter of whose base 
is 5 and the altitude 10. 

2. What are the contents of a cone, the diameter of whose base 
is 18 and the altitude 27? 

3. What are the contents of a cone, the diameter of whose base 
is 20 and the altitude 30 ? 

4. What are the contents of a cone, whose altitude is 27 feet 
and the diameter of the base 10 feet ? 

5. What .are the contents of a cone, whose altitude is 12 fdei 
and the diameter of its base 15 feet 7 
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GAUGINa. 

S38. Tho mean diameter of a cask is foxind by adding to the 
head diameter, two thirds of the difference between the bung and 
head diameters, or if the staves are not much curved, by adding 
six-tenths. This reduces tho cask to a cylinder. Then, to find 
the solidity, we multiply the square of the mean diameter by the 
decimal .7854 and the product by the length. This will give 
the solid contents in cubic inches. Then, if we divide by 231, 
we have the contents in gallons. (Art. 114). 

Multiply the length by the square of the operation. 
mean diameter, then by the decimal .7854, Ixd^ X '^rP-^=z 
and divide by 231. Ixd'x .0034. 

If, then, we divide the decimal .7854 by 231, the quotient car- 
ried to four places of decimals is .0034, and this decimal multi- 
plied by the square of the mean diameter and by the length of the 
cask, will give the contents in gallons. 

339. Hence, for gauging or measuring casks, we have tho foL 
lowing 

Rule. — Multiply the length hy the square of the mean diameter; 
tlien multiply hy 34 and point of four decinuU places, and the pro- 
dtict mil then express gallons and the decimals of a gallon. 

1. How many gallons in a cask whose bung diameter is 36 
inches, head diameter 30 inches, and length 50 inches ? 

We first find the difference of the diameters, operation. 

of which we take two thirds and add to the 30—30= 6 

head diameter. We then multiply the square J of 6 = 4 

of the mean diameter, the length and 34 No 4- 4.-^4 

together, and point off four decimal places 0.19 7Tc/> 

in the product. 34 =1156 

c ^xru ^ ' ^x, V c ^^ - 1156x60X34 = 

2. What 18 the number of gallons ma ^q^ f^^naJ 
cask whose bung diameter is 38 inches, head Lyo.o^gac, 
diameter 32 inches, and length 42 inches ? 

3. How many gallons in a cask whose length is 36 inches, bung 
diameter 35 inches, and head diameter 30 inches ? 

4. How many gallons in a cask whose length is 40 inches, head 
diameter 34 inches, and bung diameter 38 inches ? 

6 A water tub holds 147 gallons ; the pipe usually brings in 
14 gallons in 9 minutes : the tap discharges at a medium, 40 gal- 
lons in 31 minutes. Now, supposing these to be left open, and 
the water to be turned on at 2 o'clock in the morning ; a servant 
at 5 shuts the tap, and is solicitous to know at what tone the tub 
will be filled in case the water continues to flow. 
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FORMS RELATING TO BUSINESS IN GENERAL. 



FORMS OF ORDERS. 

Mjcssrs. M. Jambs & Co. 

Please jmy Jolin Thompson, or order, five hundred 
dollars, and place the same to my account, for value received. 

Pbtkr Worthy. 
Wilmington, JV. (7,, June 1, 1855. 

Mr. Joseph Rich, 

Please pay, for value received, the bear«r, sixty-one 
dollars and twenty cents, in goods from your store, and charge the 
same to the account of your 

Obedient Servant 

John Parsons. 
JSa/oannah, Oa,, Julp 1, 1855. 



FORMS of receipts. 

Receipt for Money on account. 

Received, Naichez, June 2d, 1855, of John Ward, sixty dollars 
on acco unt. 

$60,00 John P. Fat. 

Beceipt for Money on a Note. 

Received, Nashville, June 5, 1856, of Leonard Walsh, six hun- 
dred and forty dollars, on his note for one thousand doUieurs, dated 
NewYor^ January 1, 1855. 

$640,00 J. N. Weeks. 

NOTES. 

1. A Note, or as it is generally called, a promissory note, is a 
positive engagement, in vtrriting, to pav a given sum at a time 
specified, either to a person named in the note, or to his order, or 
to the bearer. 

2. By mercantile usage a note does not really fall due until the 
expiration df 3 days after the time mentioned on its face. The 
three additional days are called days ofgroM, 
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When the last day of grace happens to be Sunday, or a holiday, 
snch as New Years, or the Fourth of July, the note must be paid 
the day before : that is, on the second day of grace. 

3. There are two kinds of notes discounted at banks : 1st. Notes 
given by one individual to another for property actually sold — 
these are called business notes, or business paper. 2d. Notes made 
for the purpose of borrowing money, which are called accommo- 
dation notes, or accommodation pap&r. Notes of the first class are 
much preferred by the banks, as more likely to be paid when they 
fall due, or in mercantile phrase, '' when they come to maturity." 

FORMS OF NOTBS. 

No. 1. NegoOdble Note. 



$25,50. Providence, May 1, 1856. 

For value received I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and 50 cents. 

RinOBEIf HOLMBS. 



Note Payable to Bearer, 
No. 2. 



$875,39. St. Louis, May 1, 1855. 

For value received I promise to pay, six months after 
date, to John Johns, or bearer, eight hundred and seventy-five 
dollars and thirty-nine cents. 

PmRCB Penny. 



Note by two Persons, 
No. 3. 



$659,27. Bufl&Io, June 2, 1856. 

For value received we, jointly and severally, promipe to 
pay to lUchard Ricks, or order, on demand six hundred and fifty- 
nine dollars and jtwenty-seven cents. 

Enos Allan. 
John Allan. 



Note Payable at a Bank, 

$20,25. Chicago, May 7, 1856. 

Sixty days after date, I promise to pay John Anderson, 
or order, at the Bank of Cor-.uerce in the city of New York, 
twenty dollars and twenty-fiv. vonts, for value received. 

Jessb Stokbs. 



Digitized 



by Google 



01 



312 APPENDIX. 

BEMAKK8 RELATING TO NOTES. ?* 

be 

1. The person wbo signs a note, is called the d/rawersx mak&r ^ 
of the note ; thus, Heuben Holmes is the drawer of Note No. 1. *» 

2. The person who has the rightful possession of a note, is ^^ 
called the holder of the nota 

3. A note is said to be negotiable when it is made payable to 
A B, or order, who is called the payee (see No. 1). Now, if Abel a 
Bond, to whom this note is made payable, writes his name on the t 
back of it, he is said to endorse the note, and he is called the en- i 
dorser ; and when the note becomes due, the holder must first > j 
demand payment of the maker, Reuben Holmes, and if he declines * 
paying it, the holder may then require payment of Abel Bond, the 
endorser. 

4 If the note is made payable to A B, or bearer, then the 
draw^ alone is responsible, and he must pi^ to any person who 
holds the note. 

5. The time at which a note is to be paid should always be 
named, but if no time is specified, the drawer must pay when re- 
quired to do so, and the note will draw interest after the payment 
is demanded. 

6. When a note, imyable at a future day, becomes due, and is 
not paid, it will draw interest, though ho mention is made of inter- 
est. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is speci- 
fied, the note will always draw legal interest. If a rate higher 
than legal interest be taken, the dmwer, in most of the States, is 
not bound to pay the note. 

8. In the State of New York, although the legal interest Is 7 
per cent, yet the banks are not allowed to charge over 6 per cent, 
imless the notes have over 63 days to run. 

9. If two persons jointly and severally give their note, (see No. 
8,) it may be collected of either of them. 

10. The words "For value received" should be expressed in 
every note. 

11. When a note is given, payable on a fixed day, and in a spe' 
cific article, as in wheat or rye, payment must be offered at the 
specified time, and if it is not, the holder can demand the value in 
money. 

A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That I, Jama 
Wilson of the City of £h.rtford and State of Connecticut, am held 
and firmly bound unto John Pickens of the Town of Waterfmrf/t 
County of New Haven and State of Connecticut, in the sum of 
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EiglUy doUara lawful money of the United States of America, to 
be paid to the said John Pickens, his executors, administrators, or 
assigns : for which payment well and truly to be made / bind 
^y^S* ^t/ heirs, executors, and administrators, firmly by thet«e 
presents. Sealed with my Seal. Dated the Ninth day of Mardi, 
one thousand eight hundred and thirty-eiglU, 

THE CONDITION of the above obligation is such, that if the 
above bounden James Wilson, his heirs, executors, or administra- 
tors, shall well and truly pay or cause to be paid, unto the above- 
named John Pickens, his executors, administrators, or assigns, the 
just and full sum of 

[Here insert the condition.] 
then the above obligation to be void, otherwise to remain in full 
force and virtue. 

Sealed and delivered in 
the presence al 



John Frost, \ 
Joseph Wiggins,) 



Jaines Wilson, 




L.S. 



NoTB.— The part in Italic to be filled up according to circum- 
stance. 

If there is no condition to the bond, then all to be omitted after 
and including the words, " THE CONDITION, &c." 

BOOK-KEEPING, 

Persons transacting business find it necessary to wiite down 
the articles bought or sold, together with their prices and the 
names of the persons to whom sold. 

Book-keeping is the method of recording such transactions in a 
regular manner. 

COMMON ACCOUNT BOOK. 

The following is a very convenient form for book-keeping, and 
requires but a single book. It is probably the best form of a com- 
mon Account Book. 



J. BELL. 



1846 
June 1 



To 5 cords of wood, 
at $1,75 per cord, 
6 To 1 day's work, 
July 9|To 4bu. of rye, at 63 
cents per 6m. 



Dii 

875 
100 

248 



1846. 

July ( 
** 10 
♦* 20 

Aug. 1 



J. BELL. 

By shoeing horse, 
'* mending sleiph, 
" ironing wagon, 
" Cash to balanqe, 



Cr. 



c. 

00 
25 

12 
86 



12 



2S 
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29. 
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32 
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29. 


30 
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33 
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30. 
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;^i. 


7 
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10 
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11 
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31. 


9 
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3i. 


14 
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17 
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32. 
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18 
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32. 
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— 
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7 


62 
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38. 


2 


45 i 


) 


8 


785608 
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38. 


3 
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5 67 


9 


37 


12 2687 


S9. 


1 1^ 


260-.$1500 


17 239 II 2 


L 190 


39. 


14 




18 2i 


I $4020-1340 


39. 


15 


26 


19 1759 2: 


3 2769818 


39. 


1 16 


1860805 


20 55 2^ 


i 94 



Digitized by VjOOQK:! 



ANSWEBS. 



S15 



P. 


25 
26 


ANS. 


EX. 

27 

28 


ANS, 


EX. 

29 
30 


ANS 


EX. 

31 


ANS. 


40. 
40 


145 

168 


168 
137 


15914260 
20463760 


2769818 







40. 


1 1 29045 II 2 


$418 II 3 1 $714 11 4 1 $5795 
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$1706 10128223 


13 


$3818 — 
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52. 
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150000 
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155Z6.«. 

$547.92 

$916 



22 I $290.82 II 23 | $90277.70 



21 



$27,685 



30183/ar. 
8422yar. 



391679/ar. 

£S4: 



£1 12s. 3Jr/. 
ie25 14s. Id. 



60in. 120in. 192i>i 
I2yd. ISyd. S2yd. 



Uft. Sft, 4ft. 
24tfur, ASfur. 64/wr. 



lOL 
101. 
101. 
101. 
101. 



316767/i{. 

359mi. T/wr. 2Srd. 

3796602/15. 

8201 miles. 

2i0700858m. 



j 109° 2Umi. 7/ur. Ird 
I S^d, 2/l Sin. 
ina. 16na. 32na. 96na. 128na. 
\^r. %2qr. 2^r. 
Sqr. iqr. 5qr. 9qr, lOqr. 



102. 
102. 
102. 
103. 
103. 
104. 
104. 
104. 
104. 
104. 
104. 
1057 
105. 
105. 
105. 
405. 
105. 
lOG. 
lOG. 
lOG 



980wa. 
623na. 
20^yd. ^qr. 



2na. 



2SEL Fl. Iqr, 
95J57. E. ^qr. 



40P. 120P. 640A 
160P. 320P. 9iyd. 



1280157 



1 



( 288m. 432in. 
864m. 1152in. 



4P. 16P. 20P. 
80c/i. leOc^i. 240c;i. 
16P, 64P, 96P. 

C 208^. ch. 6OS9. ch. 

\ lOOsg. ch. \20sq.ch. 
3157P. 



1728 Cu. in. 3456 Gu. in, 

5184 Gu. in. 

21cu.ft. b\cu.ft. 108cw./i?. 

\mcu.ft. 
2\0.ft. iOa/L iSG.ft. 
256cM. ft. 64cu. ft. 32cu. ft. 



762300. 

2608q.ft. 16so. in. 
93-4. 2B. 12P. 
35Jl[f. 563A IB. 19P. 
$12584,25. 
$15,25. 



2cu. yd. 3cM. yd, 

3r. 

2T. iT. 

8(7. 12c. 16a 

iScu.ft. 



21870 cords-AG.ft, 
' 88 torn. 2\cu.ft. 
1228CW. in. 



592704. 

200 a//. 3200cu./i{. 

5 cords. 2 cord ft. 



107. 
107. 
107. 
107. 



16^. ^pt. 12p^. ISpt. 20p^. 
^t. im. 24tqt. 16p^. 40p^. 
2har. Sbar. I2bar. 
I2qt. 20qt. SOqt. l2Qqt. 252qt. 



12602p<. 
10 tuns 2hhd. 
25 tuns Igal. 
$36.64. 
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EX. 


AUB. ^ 


108. 
108. 

108. 


1 

2 
3 


iSpt. lOpt. 

l2qL Uqt. 36 qt. 

13672pi;, 


4 

5 
6 


12734 p«. 
129/iM 13^ai 
4516ar. Igd. 


109. 
109. 
109. 


1 
2 


Uqt.^OqL Uqt,. 
Spk,4pk.Spk. 


3 

4 


j 2ipk. S2pk. iSpk, 
\ ibu. Sbu, 106m. 
12bu. lOSbu, 1446m. 


110. 
110. 
110. 
110. 


3 
4 
5 
6 


2SS0Spt 

844p/fc. 

2'Z26u. 

Ick 29bu. Zpk. 6qt 


1 
2 
3 
4 


32dr. 
64oz. 
Icwt. 2qr. 
I2qr. 


6 


3 tons. 



111. 
111. 
111. 
111. 
111. 



2790366 drams. 
903136OZ. 

( 5r. Scwt. 3qr,2ilb, 13o2. 

I 14rfr. 
28 r. 4cwt. Iqr, 2llb, 



6T.2cwtAlb.l^oz.Udr. 

299812802. 

21 2 r. 14cw;^. Iqr, 7/6. 

$118.996-$10. 

$431.68-1160. 



112. 


1 


112. 


2 


112. 


3 


112. 


4 


112. 


112. 


5 


112. 


3 



48yr. 12yr. 96gr. 
2pwt. Spuut. 
2oz. Soz. 

( 48oz. 144oz. 108oz. 

(8402. 
2/6. 3lb. Sib. 
1483405rr. 



1/6 loz. lOpiot. iOgr. 

25/6. 9oz. Opiut. 20gr, 

678€185rr. 

36/6. loz. Upwt. 

38901^. 

6496^r. 

$657. 



113. 
113. 


1 
2 


405rr. 605rr. 805rr. 120^r. 
123 213 153 


3 


40 1 8 5. 


114. 
114. 
114. 
114. 


3 

4 
5 
6 


80113. 

9113 3. 

27ft> 9| 63 13. 

94ft> 11 1 13. 


7 
8 


739185fr. 

. (12ft>9§ 73. 

^|23 18^r. 


115. 
115. 
115. 
115. 


1 
2 
3 
4 


2i0sec. ZQOsec. 
nhr. 120Ar. 192Ar. 
42e/a. bMa, 
168/ir. ^wk. 


3 
4 
5 


379467 108sec. 

42/r. Ida. 

24yr. Ida. 26m. 58sec. 


116. ft ( 9yr. Uda. llhr 
116. ^ ] 16m. 45sec. 


7 
1 


6600/ir. 

1808CC. 240sec. 300SPC. 
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m: 

116. 
116. 
116. 
116. 

itt: 

117. 
117. 
117. 
117, 



EX. 

"2" 
3 
4 
1 
2 



ASS. 

360m. 240m. 300m. 
120° 180° 210° 240^ 
4° 12° 3s. 6s. 6s. 
10765' 
2592000" 



AK8. 

7° 44' 54" 
Ic. 5s. 28° 15' 
3946800S6C. 
921625sec. 
2° 23' 9" 



57953/ir 


6 


91b 8 § 13 23 I9gr. 


10800' 


7 


lib. Soz. bpvi. 19yr. 


1296000 Gu. in. 


8 


3401575rr. 


£1U 


9 


81y. 7s. 


3r. Icwt. 20/6. 


10 


207^. E. ^r. 



118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118 



3320 half pints. 
6539276(fr. 

6^. IR. 24P. 



14 1 pound. 

15 57953Ar. 

16 7s. 15° 24' 40" 

17 12 cords. 
1812441600m. in. 
1912096pifc. 
20377i/d 2qr. 

21 4897 69^1. 
22478602432s^. in. 
2315359/ar. 



84mi. Zfur. ^rd. 

Byd. 2/t. 

5A. SB. 35P. diyd. 

2ft. bin. 
197111025Jf 
26880 times. 
$93024. 



29 $27. 



4 miles. 

40 yards. 

bmo. dwk. bda, 16/ir. 

\(S0% bottles. 

110592. 

38 casks. 



111). 
111). 

120. 
120. 
120. 
120. 
120. 
120. 

m. 

121. 
121. 
121. 
121 
121. 
121, 



36 
37 



17097^^^ times. 
1013299200SPC. 



38 
39 



248 miles. 
$39,879. 



1)1377 4s. l\d. 
iei616 7s. 6J(f. 
62U6. 802. Ipwt. \9gr. 
962/6. 6o2. \()pid. 2gr. 
104ft 3 I 33 23 4(7r 
35 § 73 23 17grr. 



203 13 lO^r. 
( 79ew;^. 2qr. 18/6. 
( 15o2. Wdr. 
iMQT.bcwt. 2qr. 
\ 20/6. 2oz. 



11 
12 

13 

14 
15 



16eM;/. 2dr. 
j 432L. 2mi. 4/t/r. 
I 39rrf. 42/rf. 
j Xfur. Mrd. \\yd. 
\ \ft. Un. 
42AE. FL Oqr. Bna. 
i2yd . Sqr. Ina. 



184^;. E. 4tqr. 2na. 
l\in. 

263sq. yd. 5. sq.ft. 
Il6sq. in. 
\ 21M. 211 A. IE. 

OP. 2i^S. yd. 
ib9A. 2R. bP. 



21 
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|EX 


ANB. . 


1*21. 
121. 


20 


j 176cm. yd. IHC.ft. 
1 614cu. in. 


121 
I 22 


90cu. lOQC.ft. 

151 a ^G.ft. 


122. 
122. 
122. 
122. 
122. 
122. 
122. 
122. 
V2'> 


23 ( 
24 

26 

26 

27 


y21hhd. ngd. \qt. \pt. 

j 50<un Op. Ihhd. Ugal. 

W. 

] Uch. 226tt. Zpk. ^qt. 

\lpt. 

( 259cA. 126u. Opk. Oqt. 

\lpt. 

j 172i/r 2mo.lwk ida. 

} 4hr. 


28 
29 
130 

1 


ibOivk. ida. \hr 
1 41m. 34spc. . 

letr. 9s. 28° 33' 

59" 

Icir. 10b. 27° 2' 

3" 

291». 6oz. 15jy<. 
■ 22gfr. 







123. 
123. 
123. 
123. 
123. 
123. 
123. 
123. 
123. 



244Z6 6oz. ipwt Sgr 

(S2T I6cwt. Oqr. 

\ 16Z6. loz. Ur. 

UlT. Ocwt. Sqr. 17». 

( Ooz. 5dr. 

j 336A IE. 31P. 

{210 Sq.ft. ISQSq in. 
llOT.licu.ft.lUcudn. 
1686i/. Opk. 2qt. 



9 
10 
11 
12 

la 

14 



j 45^. 3R. 31P 
( 38|^ //. 22Sq. m. 

1586u. Opk. iqt. 

2T bcwt. 2qr. 21Z6. 

^byd. 

Zlb. loz. llpivt llgr. 

322mi Ofur llrd. 

lOOA. IE. UP 



124.1 


3 


174/6. loz. Ipwt. Sgr. 


|4| 


8/6 


. iOoz. Hpwt. igrs. 


125. 
125. 
125. 
125. 


5 
6 


i^T.lcvjt. Iqr. 23Z6. 
1 lloz. 

7c?w;^.2^r. 20/6. 11 oz. 
\5dr. 


7 
8 


)i 


242! Ohhd. b9gal. 
4yr iQwk. Ada. 
Oh. 58m. 54S6-C. 




125. 
125. 


2 
3 


dyr. 4 mo. 2da. 
2iyr. 9mo. bda. 


4 


17yr Imo. "dda. 


12G. 
126. 
126. 
126. 
126. 
126. 
126. 
126. 
126. 
126. 


6 

7 

1 

2 
3 
4 

5 

6 


I2yr. Smo. 26da. 22hr. 
30vr Imo. 29^a. 12^r. 

j *27mo. 3wk. Oda. 

\ 20hr. 20m. 
S4yr. llmo. Owk. Ma. 
£,2 17s. 

1/6. lloz. l^pwt. 4gr. 
6ib IO3 53 13 
7r. iHcwt. Iqr. ilb. 
Oat. 2dr. 


1 

8 

9 

10 

11 

12 

13 
14 


2wu ifur 2\rd. 
lyr 9mo Ida. 
362yr. 9mo. 14^a. 
68/6. lOoz. 3pwt. Ugr. 

{IT. Ucwt 3qr. 

' Vb. 1402. 2dr. 
84ft> 9343 

[13 Ugr. 
Zyd. 2qr \na. \in. 
4 cords 50 cubic feeL 
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EX. 


ANS. EX. AN8. 


V21. 
127. 
127. 
127. 
127. 
127. 
127. 


15 
16 
17 

18 
19 
20 
21 


£U 16s. 5d. 2far. ! 
S6hu. IpJc. Oqt. Ipt. , 
SUhd. i6gd. SgL 
436&U. 2pk. 6qL Ipt. * 
Icivt. 2qr. Ulb. ! 
£21 Os. U^d 
22lb. ioz. Qpid, 13.gr. ' 


22 16cw?/. Oqr. Ub. 2oz, 

,Q ( \2cwt. Oqr. 23/6. 

^^ \l2oz. 

U UL. \mi. Ifur. IbrL 

25 11^. SB. 18P. 

^r, { 56yr bmo 21da. 

2^ 1 3 J. 25m. _ 


128. 


3 


56mi. 5/ur. 4rd. 


4 27s. 28° 22' 45" 


129. 
129. 
12a 
129. 
129. 
129. 
129. 
129. 
129. 
129. 


5 
6 

8 
9 
10 
11 
12 
13 


32t/r. 3mo. ISda. IShr. 

(53r. 3cm;^ 2qr, Ulb. 

\ ioz. Mr. 
25bu. Spk. \qt. 
2T. bcioL Oqr. 2ilb. 
8 cords 6 cord ft 
11 yr. 5mo. Sda. 
m. 3o2. 12pM;^. 
IT. idciot. 2qr. 12/6. 
13ft) 7 3 23 IB igr. 


14 122mi. 4/wr. 20re;. 

15 III A. 2B, 2bP. 

16 267i/c/. Oqr. Sna. 

17 47iy. \mi. Ifur. Srd, 

18 9bhhd. Qgal. 

19 32/6. 902. IbpwL 

20 746mi. bfur.. 
2115° 

oo ( 56 r. Ucwt. Sqr, 
^^ • 15/6. 


m. 

130. 
130. 
130. 
130. 
130. 


23 
24 
25 
26 
27 
28 
3 


£b 4s. M. 

24hhd. 22gal. Iqt. Ipt. 

921yds. 

USA. OB 88P. 

286 vr llwio. 2wk. 

56r. 17cm;^. 2qr. lOlb. 

bL. 2mi. 6fur. Mrd 


29 I493mi. 2fur. 

30 62966m. Spk. iqt. 
Bl 3174 mdes. 

32 72 tons Ucwt. 20/6. 

33 2S2yds. 


131. 


4 |26m. Ipk. Sqt. 


132. 
132. 
132. 
132. 
132. 
132. 
132. 
132. 
132. 
132. 
132. 


5 

6 

7 

8 

9 

10 

11 

12 

13 

li 

15 


2cwt. \qr. 18/6. 3|oz. 1 
byd. 2qr. OJna. 1 
\0A. SB. SOP. 1 
ie21 9s Sd. * 1 
ilciDt. Sqr. lS^lb. 2 
Ipk. 2^t. 2 
£1 2s. id. 2/ar. 2 
2T Icwt. 2 
25/6. Soz Sdr. 2 
2° 34' 16" 2 
idgal 2qt. Apt 2 


6 56u. Ipk. 6^t. 

73ft, 43 63 13 Ugr. 

8 Qlgal. Iqt. Ipt, 

9 12^. 2B. 25P. 

24mi. Ifur. ird. 

1 14/6. Ooz. Spivt. Ugr. 

2 Sgal. Iqt. Ipt. 

3 46u. Spk. 2qt. 

4 2cvi. Iqr. 24/6. 

5 26m. Iqt. 
6l2cwt.2qr. Ulb. 


133. 
133. 


27 
28 


lib \2oz. 2dr. 2 
15' 3 


9 Vlgal. Sqt l^pL 
20mi. ifur 2Srd. 
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P. 


EX. 


ANS. {iSZ. 


JlSB. 


m. 

133. 
133. 
133. 
133. 


31 

32 

33 
34 


Is, M, \far, 

{ 24 fms 6 qrs. 

(12 sheets, 
je63 14s. M, 
Ihhd. I9gal, Ipt. 


35 
36 

37 

38 


IT. Icict. Iqr. 19/6. 

( ieeoo 9s. Sd, 
|iei050 16s. lid. 

294rfa. 2i4Ar. 


135. 
135. 
135. 
135. 
135. 
135. 


1 
2 
3 
4 
5 
6 


1° 9'— time 4m. 36sec. 
12/ir. 4m. 36sec. P.if 
lUr. 65m.24seaAif. 
41m. S28ec. 

llhr, ISm, 2Ssec. A.M. 
\Ohr, b9m. b^sec. A.M. 


1^ 
8^ 
9 

10 

11 


1/ir. 56m. 4sec. 
ih. 56m. 4sec. P,M, 
2h. 20m. 4sec. P.if. 
6^. Om. 8sec. A.M, 
llh. 6m. 4s6C. A.M. 





137. 1 


3x3 


9 


7x3x3 


137. 2 


3x5 


10 


19x2x2 


137. 3 


3x2x2x2 


11 


3 


137. 4 


2x2x2x2 


12 


3an(f 7 


137. 5 


3x3x2 


13 


3 and 7 


137. 6 


2x2x2x2x2 


14 


2an(f 7 


137. 1 


3x2x2x2x2 


15 


2 and 3 and 7 


137. 8 


7x2x2x2 


16 


3,5,7 


138: 2 


9 1 3 1 6 1 4 5 1 5 6 II 6 1 5 II 7 1 U 11 8 1 42 


139. I 


24 


2 4 II 3 1 45 [I 4 


630 II 5 1 267 II 6 [396 


140. 7 


12 


8 8]|^4JL10 


3 _ — _ — _ 


141. 3 i 


!40 


5 


840 


7 


78 


9 


1008 1 11 223839 

166 1 — 


141. 4 ] 


147 


6 


196 


8 


84 


10 


m: 


3 


63 


4 126 I 


5 27 ||6 1 12 — — — — 


144. 


5 


H 


9 


i 


13 


7056 


17 


U^yds, 


144. 


6 


1 


10 


27 


14 


8 


18 


4:^yds, 


144. 


1 


11 


11 


ft 


15 


5J 


— 




144. 


8 


55 


12 


16 


80 pounds. 


— 




145. 


19 


266w. 


24 


S6gal. 


29 


58 boxes. 


145. 


20 


40J pounds. 


25 


406m. 


30 


4s. 


145. 


21 


%bu. 


26 


blgal. 


31 


3 cheeses 


145. 


22 


300 pounds. 


27 


Uyds. 


— 






145. 


23 


i=,n(\,,^„ 


28 


f\ P. -fivJfino 


— 










^TT 


J*" 







151. 


1 


^ 


3 


* 


5 


•HP 


151. 


2 


¥ 


4 


w 


6 


HP- 
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p. 


BZ. 

2 


ANS. 


BX. 

"3 
4 




ANS. 




EX. 


AK8. 


152. 
152. 


1, ¥. ¥. 




6 
6 




152. 
152. 
152. 
152. 


1 
2 
3 
4 


7fe(5"» "syTTt "zn^* 


1 

2 
3 
4 


A. 


6 
6 

• 




153.11 2 1 ti, H. M. n, i%- II 3 1 m, m, mi m, m 


154-11 3 i if . A, ~^, f , II 4 1 M, f«, H, y . M- A, •.% 



156. 
156. 
156. 
15(i. 
156. 
156. 
156. 



155. 


1 


1. 


6 


i- 


11 


|- 


155. 


2 


V. 


7 


i- 


12 


155. 


3 


I. 


8 


H- 


13 


■ '65* 


155. 


4 


8" 


9 


l'7- 


14 


A- 


155. 


5 


10 


f 


15 


i- 



16 
2 
3 
4 



4. 

]2|. 

2^yd8 

5§6u. 



5 apples. 

2i¥y, 24, HMf 13H4«. 
219^. 

20^Wt, 45vyv. 9MH4*. 



■^„^ rods. 



157. 


1 


H^- 


6 


|l!^l 


3 


157. 


2 


W- 


1 


^Ayrfs. 


4 


157. 


3 


x^. 


8 


•tfp/6. 


5 


157. 


,4 


H^. 


1 


A- 


6 


157. 


I 5 


i^ii. 


2 


f 


- 






158.11 3 I :^. II 4 I -.h, 



5 I 



:7^ 



159. 
15D 
159. 
159. 
159. 
159. 



"nrs"' "nyV* "nfe* 
tM» tI?"' "iW- 

3 60 6 3 280 
6 4' ToT' ToT-l 

231 12 168 
^rST* T2' TTT* 

T08» "nft"* I 






■5"8^» ift"' A- 
2T» 24' "24 

T2 » nnr» la 
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IGO. 
160. 
160. 
160. 



AlfS. 

aeO"' 76o> Tko' 
"nror* "nnr? tto 



6 

7 
8 
9 



A1?S. 



EX. 



T%, MS. t««- 

w, w, w- 

tV» T2» "nTi Til- 



A17S. 



10 



11 



in. 



(If, 
Uf.i*. IS, 



u- 



i()i. 
it)i. 

161. 



6* 
4J- 



Hi 



1 OH- 



IO 

11 

12 



2H|. 
2t^. 



13|1tW^ 



162. 
162. 
162. 
1()2. 



25|J. 
52f 
20H- 
21tV.i- 



U26M 



96^. 



a- 



48» 54» "is* 



1()H. 
103. 
1(«. 






a- 






4A- 
2H. 



I - 



v»v- 



164. 1 
161.1 



63VV. 






6H 

8M 



12^1. 

I'V A tJtt iVu rfx T^'sTr- 



16.3. 


U 


!^r 4 


42^. 7 


S^cords. 1 


$8TSr- 1 


3 $13^. 


165. 


2( 


)f. 5 


123. 8 


$10. I 


1 14m. 1' 


1 b\bar. 


165. 


3J 


(5. 6 


I6f. 9 


IB^u. 1 


2 27cfa. 1 


5 $16^. 


166. 


1 


21. 'i 


5 75. 


5 $5J. 

6 $43|. 


7 $180. II 


9|$16+. 


166. 


2 


m- ^ 


I 26|. 


8 36|nj. II 


10 $440. 


167. 


1 


^■ 


4 ^. 


7 


V^Jf- 


2 A. li 


5 675. 


167. 


2 


A- 


5 If. 


8 


m- 


3 


+*• 


6 204. 


167.1 


3 


TTS"' 


6 t- 


1 


A- 


4- 


8J. 


_ 


168. 


8 


636i. 


11 20^. 


14 $25. 


I7 546|cte. 2 
I8$lfi. 2 


6lyds. 


1()8. 


9 


114. 


12 5i; . 


15 2 torn. 


1 $60f 


163- 


10 


1344. 


13 $90. 


16 $, 


V ill 


[9$1S 


!95. II- 





169. 


1 


^^■ 


169. 


2 


ih- 


169. 


3 


lA 



Tfr- 
A- 



A- 



^yd. 
tV6. 






170.il 1 
170.11 2 



16. 
226-^. 


3 
4 


94i. 
513|. 


5 
6 


llfhrs. 


7 



$14|. 
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P. 


EX. 
I 


ANS. 


EX. 

~6 


ANS. 


EX. ANS. 


m. 


9f* 


11 $10§. 


171. 


2 


hi- 


1 


5U6. 


12 7j/ft. 


171. 


3 


H 


8 


7 men. 


13 4 child' n. 


171. 


4 


h 


9 


H- 


14 5^]f //;?if?.s. 


171. 


5 


6tV 


10 


14 baskeia. 


15 9^ times. 



EX. 



ANS. 



16$|. 

ni'27 ??i27e.«?. 
18'9| lurkeyH. 



172. 


1 


+1t 


3 


2A- 


5 


H- 


7 


l^ftV 


9 




172. 


2 


10 


i 


i- 


G 


2^J. 


8 


8:t¥r 


10 


A- 



174. 


1 


%«• 


1 


^hhd. 


174. 


2 


1tP<- 


8 


£^- 


174. 


3 


§!7'-- 


9 


T^hhd. 


174. 


4 


§/<• 


10 


ttIw""- 


174. 


5 


|mi. 


11 


i/ar. 


174. 


6 


^2. 


12 


Ifna. 



13 
14 
15 
16 

n 

18 







175.|| 3 I 3Mc/. 31^aZ. 2qL \\ 4 | -J /wn. — 



170. 


5 


17G. 


G 


17G. 


1 


17G. 


8 


17G. 


17G. 


9 


176. 
176. 


10 


176. 


11 


176. 


12 


176. 


13 


176. 


14 


176. 


15 


176. 


16 



Swk. Ida. 9hr. 36m. 
136m. 2pk. 

{ 6fur. Srd. iyd. 2fL 

( 8in. 
Zcwt. Oqr. mb. Soz. 

{2da. IZhr. 42m. 

( 51^S6C. 

2bu. 2pk, 

^hhd. 

^mi. 

^. 
|/6. 
mi ton. 



17 A- 
19|?no. 

22 8 I 3 3 03 12^r. 

23 iE. E. 

24 50^0/. IqL \\pt. 

25 ^Agal 

26l9r. 21Z6. lOoz. lOJ^r. 

27 ^V. 

28 H. 

29 2.7aZ. Z\gi. 

30 2/?. 6P. 4i/ei. bfl. 127T^tn. 



177. 
177. 
177. 
177. 



Im. ^fur. 18rrf. 
7/ur. dyd. 'ift. 9m. 
Icm;^. 2(7r. ilh. \Zoz. 
Whr. 69m. 69 Jsec. 



Zyd. \ft. ll^iw. 

Wpwt. Zgr. 

icwt. Iqr, 12/6. 15pz. 6^r. 



Digitized 



by Google 



328 



ANSWERS. 



P. 

im 

178. 
178. 
178 
178. 
178. 
178. 
178. 
178. 
178. 
178. 
179. 
179. 
179. 



EX 

l3 



AN8. 



( I2cwt. iqr. *llb, i^oz 
\ 1 Ifdr. 
905§mi. 

j bda. 20hr. 62m. 
j 15-J^sec. 
2^r. 19/6. Uoz.O^gdr. 

2^yd, 

20 Ic't. Iqr, lib. loz. j^r. 

21 ^pvjt. Ibgr. 



EZ 



AKB. 



C Swk, ida. I2hr. 19wi. 

23 2mi, 2/ur, Urd. 

24 tV 
25iei 9s. 3d, 

26 loz. SpwL Zgr, 
oT ( 8ci^. Zqr, blh. 13oz. 
(O^dfr. 

28 3/6. boz. l^jywt. 16^. 

29 \rd. 1yd. 2fL 5^m. 
30,7 3 5 5 23 lOgrr. 



11//. 6' 5" 6''' 
7//. 10' 1" 9'" 



15//. 5' 
1//. 8' 10" 

2ft. 6' 3" ir 



hft. 8' 2" 1'" 
Ibft. 4' 10" 4' 
lAll'10"ir 



181. 
181. 
181. 
181. 
181. 



TS5: 

185. 
185. 
185. 
185. 
185. 



77//. 

87//. r 

165//. 6' 8' 
86^/. 8' 3' 
2(7.5(7./*/. 



7127/?. 8' 6" 

8 105//.5'7"6"' 

9 39 a 33 Cu.//. 
Jc46t/cZ. 0//. 
^"1 j 3' 8" 



10.46'.//. 

3 cu.ft. 
158c. yd 17c.//. 4* 
13^19,64 
14184//. 4' 6" 



.3 

.016 

.0017 

.32 

.0165 

18.03 



7 


12.009 


3 


5.09 


9 


8 


16.012 


4 


65.015 


10 


9 


9.565 


6 


80.000003 


11 


10 


22.1 


6 


2.000300 


12 


1 


41.3 


7 


400.092 


13 


2 


16.000003 


8 


3000.0021 


— 



47.00021 

1500.000003 

39.640 

003840 

.650 



188. 
188. 
188. 



iss: 

189. 
189. 
189. 



1303.9805 

428.677893 

169.371 



1.5413 

444.0924 

1215.7304 



246.067 
389.989 
71.21 



494.521 

$641,249 

.111 



4.0006 
$129,761 
$1132.365 
$16.3275 



$1033.6279 
$51,451 
1.215009 
23001044.500059 



211.560596 
22$7.978 
23$417.563 
2474435.0309 



190. 
190. 
190. 
190. 
190. 
190. 



3294.9121 

249.72501 

9.888890 

395.9992 

.999 

6377.9 



365.007497 

20.9943 

260.4708953 

10.030181 

2.0094 

34999.965 



4238.60807 

126.831874057 

63.879674 

106.9993 

1.1215 

.001 
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p. 

191. 


BX 


AMB. 


BX ANS. 


EX 


ANS. 


1 .036588 


6 9308.37 


11 


3.04392632 


191. 2 .365491 


7 311.2751050254 


12 


$17.2975 


191. 3 1 


42.0361960 


8.25 


13 


$14,274 


191. 4 .a 
191. 5 .( 


101000001 
»0000000014' 


9 .0025 
10.0238416 






— 






lis: 14$ 


4.543944 18 


46.95 


22. 


000016 


192. 15 .( 


>036 19 


;1.051279 


23 


000274855 


192. 


16 2 


40.1 1 20 


.00025015788028 


24 


00182002625 


192. 


17$ 


56.764 1 21 


2.39015 


— 


- 






liB. 


1 


1.11 




( 16.21987-1621.987 


193. 


2 


4.261 


8 


\ 16219.87-162198.7 


193. 


3 


33.331 


(1621987. 


193. 


4 


1.0001 




(-20.81100-208.1100 


193. 


5 


4123.5 


9 


J 2081.100-20811.00 


193. 


6 


1175.07 


(208110.0-2081100. 


193. 




f 12.52534 




( 127.3673874-12736.73874 


193. 




125.2534 


10 


\ 127367.3874-1273673.874 


193. 


7 


-1 1252.634 




( 12736738.74-127367387.4 


19:i 
193. 




12525.34 
[ 125253.4 








— 






194. 


2 


21940. 


(10.-100.-1000.-30. 


3 


8.3111 + 


194. 


3 


30100. ( 


5 ^20.-2000.-12.-120. 


4 


1.563+ 


194. 


4 


1000. 


(1200 


5 


1.160+ 


194. 


5 


66.666+ ! 


2 .3333 + 


- 




195. 


1 $.00638 + 


■.25o/3.26=.815 


9 18.022+6M. 


195. 


2 $.10486+ „ 
3;i4.9414- ■ 


and .034 of 3.04 


10 


$0.7909 + 


195. 


= .10336 .815- 


11 


1196.172 + 


195. 


4 16.119+ 


.10336=7.885+ 


12 


1000. 


195. 


5.0 


8333+ 7 .( 


1470204 + 


13 


227.313001i/cfs. 


195. 


- - 


$; 1 


886m. 


14 


125.1011Z6«. 




1%. 


15 


$48,141 


21 


1 1 2.29c w. yd. 


27 15.68 + 6ar. 


19G. 


16 


$10055.30$ 


15 22 


$45,401 


28 92f7a/. 


19G. 


n 


$934,699 


23 


$313,313 


29 19.8c?a. 


1%. 


18 


$46,875 


24 


$0.75 


30|$54.72 


195. 


19 


$4070.316 


25 


$1 22.766 -F 


31 


1725.15/6. 


196. 


20 


$16.63 


26 


1776ar. 


— 






1^ 


1 


4285 + 


3 .08571 + 


5 


.025-;7435-.003 


197. 


2 


.88235 + 


4 .25-.00797f 


6 


.5..0028 + 
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p. 

m 

197. 

11)7. 
197. 



198. 
198. 
198. 
198. 
198. 
199. 
199. 
199 
199. 
199. 
199. 
199. 
199. 
199. 



ANS. 

1.496 + 

1.333+.162+.792 

.85 

.075 



E3C. 
11 

12 
13 
U 



3 067 
lOOO* 

8 87C 
TotTO* 

lOOOOO* 



.02734375/6 
iei 08333 + 
.00035^. 
.0097222eZa.+ 




AN S. 

701171875 
.135546875 ^ 
.0001 
■222464 

.I25da. 

71.151m+ 

6.6454r^.-h 

.003965an 

.0004375cu;^. 



12.003845r7\ 

2qr. 12/6. Soz, 

2qL Ipt. 

6s. 9df. 

6c2«^. 3ar. 

8P. 

UM 475raZ. 1^^. 

65ra/. SqL 

imda. 2\hr. 



Is. Hd. l^ar. 

3^r. 11/6. 

19/ir. 21in. 36sec. 

Inii. 2Srd. l/t. 11.04in. 

loz. Mr. 

\(iZda.2%hr. 59m. 12 48sce. 

£X Os 11.04rf. 

iei 17s. 7.2d. 



2(X). 
200 
200. 
200, 
200. 



4.889955l(;^•.+ 

2.4694/6.+ 

1.25i/rf. 

1.046875/6. 

5.08332^.+ 



4.89062o6u. 
.472916/6.+ 
.78875T. 
5.88125^. 
.0055 T 



203. 
203. 
201 



$36.428| 
$21.25 



$28,333 + 

$32,812 + 



10i$30.833J 
lll$62 



.42859226M;ifc. 
.39201cA. 

7.878125ir. 



$3,111 + 
24 pounds. 



15|472,50i 16|6eZai/s'w;or)t.!fl7i31|6u.||18 | $18,541 + 



205. 
2^ 

207. 
207. 

208. 

m. 

210. 
210. 
210. 
210. 
210. 



20 I $8. II 21 I $25.50 || 23 | 49 men. ||- 24 [ Uwk. 



26 I 18 6a/es. 27 | U I ft long. 29 | ^jdays. 



Sl\Uda. 
32|l0§" 



34 



A's g'n $58.33i 
J5's<;'7i$116.66§| 



35 



1st 
Sd. 



$240 2ef. $200 
$140 



38 I 1^ days. _ -- — — . _ ~ 

39j30dZg:||40 |9( ^ajr41|$96 43 72ut)^n.||44|42 Georgia ^ 



1|18 sheep. 

2|$112 

SASda. 



30s. 
$6.5625 



12§6ar. 
$1.60 
$17,273 + 
1346u. 
62fy(^s. 



(3H//.= 

lOO^a. 

$10 

lOwio. 



1st. $2.50 
2d. $3.75 

Sd. $8.75 

22i 

ISJ 



ligai. 
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p. 
211 
211 
211.i 
211. 
211. 



ANS. 



$9.16§ 

C 1st. 105Z6. 
]2d. 140/6. 
(Sd. 168/6. 



EX 

2l 

,22 

j23 

124 



AKS. 

28eZa. 

($115 

] S $125 
$10500 
l6Qyd. 



ANS. 
$18 

$83.38| 

3 men. 
5J?no. 



A ys. 
36 vieyi 
A 21 
i?15 
(7 24 
hogs: 



212. 
212. 
212. 
212. 



32 

33 
34 



( A'8 $126. B's 
]$in. G^s$72 

546ar. 

UlOgal. 



$0,803 + 
lOiyd. 
$1344 
$5040 



1st. $39.20 2d. 
$19.60 3(f. in.60 
$533.33J 
3 pieces. 



216. 



1 I 36 



2 I 60 II 3 I 12 II 4 I 2^115 I 24 — — 



217.| 
217. 









W=4 



iftr=f 



10|f=lA. 



211). 
219. 
219. 



1 I 308r7u'. 

2 I $165 

3 I $1381.25 



4 I 3300 pounds. 

5 $61,425 

6 10955mi. 



f243,75 
• 201.75 

lO&iyd. 
36000 rations. 



Mr. 20/71. hU 

$4,861+ Iil8 

l4iB227 12s. ld. + \ 
$115.50 I 

.25 120 



220J 
220.1 
220. 
220. 
220. 
221. 
221. 
221. 
221. 
223. 
224. 
224. 
224. 
226. 
227: 
227 
227. 
227. 



15 



19 



16 $29.! 



^H/t- 

$40,32 

A's $1781.50 
B's $1283.75 

$22.50 



$1.87^ 
$0,154 + 
$6206.93J 



20H6ar. 
$61,425 
5s. 9d, 
3156m. 



281$252 
m24yd 
30 72 hats 
31376ar. 



21f/6. 
$12.13 

2Shr. 
21 acres 



$18.27 
$168,742+ 
$i08.25 
$253,125 



1 I 8 days. 



2lda. 
12da. 
UOda. 



20hrses. 

ISda. 

Ubot's 



6men 

Uida. 

21da. 



11 
12 
13 



16in. 
256ii. 
lOda. 



14 



1^/^. 



$99114 I 232</a. 115 | 5114mi , 



1 I $45 



2 150/6. 



ISUA. 
ISyr. 
27 weaves 
72 men. 



i-^da. 
11 126a 
2f tons 
USlft 



15/6 
38frm*s 
1926ar. 
200 more 



18 



S6yd. 
long. 



229. 
229. 
229. 
229 



$857.142f A's. $142.8574- JTs. 

$480 A's. $750 B's. $675 C's. 
13 $1500 Mr. TPs. $2100 Mr. J's. 
15 $400 A's. $800 B's. $1200 C's. 



($1866.66§^'s. 
^$1066.66|^'s. 
($1066.06| C'8. 
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P. 


EX. 


230. 


2 


230. 


3 


230. 


4 


230. 


230. 


5 


230. 


6 


230. 




230. 


1 


230. 





ANS. 

$7T A's. $260 B's, 
$54. A's. $38.50 B's. 

($60,177+^^8. $127.633+j5's. 233.387 + C"8. 

\ $328.201 + 2>'.s. 

$1666. 66 J A's, $3888.88f B's. $9444.44^ C's. 
B's.=$21SM5 nearly. u4's=$476,635. 

(Fuller's $1808.8669+, j5rot(?n's $1596.0591 + 

-] Dexter^s $1995.0738+, The remainders added 

( will give the exact proof. 



232. 


1 


$16.25 


7 


$8.93 


13 $2109.0392 


19 


$42.60 


232. 


2 


19.50yd. 


8 


18.06 sAeep 


14 $75 


20 


4326ar. 


232. 


3 


39.375cMrf. 


9 


$18,548'/ 


15 $229.08 


21 


42/iM. 


232. 


4 


$2,375 


10 


280 coui 


16 $350 


22 


$24.25 


232. 


5 


155.48mt. 


11 


892.5 tons 


17: 


;375 


— 




232. 


6 


5 oxen. 


12 


1015/6. 


18S 


^694.232 


— 




23.i 


23 


$10.80 


\ 


.25 


5 


•38A 


& 


.15^ • 


233 


24 


( 26§per ct. left 
\ =3333.33 J. 


2- 


.50 


6 


.05 


- 




233. 


3 


.40 


7 


.01^ 


- 




233. 


25 


$1304.75 


4 


.20 


8 


.03 


- 




234. 


• 10 1 .56 II 11 1 .20 II 12 1 .20 II 13 


1 -12^ 



235. 
236. 
2^ 
238. 

2"3g; 

239. 
239. 

340 
240. 
240 



2 $24862.50 || 3 | $233.75 || 4 | $8443.75115 | $14700 



200 shares. 



237. I 10 ! 80 shares. 



$1.06i 
$0.75 loss. 



18 per ct. 

j $13 whole g'n 

\ =20 per ct. 

rwfi rma 



$0,966+ 
$1.00 



$112.50 
$208.4375| 



$2,054 
25 per ct. 



9 
10 



11 
12 
13 



$1,025 
$1,031}. 
$2.21 6^. 



|2T0 ji 8I$450 
$607.60 9 $1320 
$1381.80! 10 $142.95 
$504 I — 



14 
15 



I9yd. 
$9.21tV 



$1800— $45 
$47,624 + 
$9558,437 + 
$6500 



$I3?I7 
$1312.50 
j $237.60 
I $158.40 



242. 
242! 
242 
242. 



$39 
$266 
$4446.75 
$642.60 



$427.50 
$9.5067 
$331.1511 
0|$1168.0668 



$183.9705 
$4454.857 
$30455.0224 
$95,229 + 



2!$121.325 
311315.389 
4221.075 
51290.798 



243. 2 I $ 10:8012"|| 3 | $ 2. 728+ — — — 
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p. 
244. 



ANS. 



$309.5634 
$35.1486 + 



EX. 



AN8. 



4 I $30.5598 

5 I $14.0979 



BX. 



Airo. 



6 |$64.5792 



245, 
245. 
245. 
245. 
245. 
245. 



$76.2433 

$194.6177 

$328.32 

$1004.6976 

$1183.6935 

$1445.2333 



$190,148 
$3286.40 

$6322.8825 
$7500.60 
$75.04 
$218.88 



$600,445 

$44.2893 

$167,001 

$3126.203 

$9051.668 

$4968.9975 



246. 
246. 
246. 
246. 
246. 
246. 
247. 
247. 



25 
26 

27 
28 
29 
30 



$141,8136 

$272.80 

$39.9274 

$928.0686 

$529,925 

$31.2681 



31 
32 
33 
34 
35 
36 



$94,269 

$245.4896 

$76,966 

$33.3232 

$28761.776 

115678.071 



£lb 2s. S^d, 
iS24 188. ^id,+ 



•37 
38 
39 
40 
41 
42 



$217.5116 

$6214.14 

$856,690 

$383.3808 

$188.0349 

$3720.465 



£26 lOs. lid. 
ie331 Is. M, 



249; 



2 I $860.4194 II 3 | $167,983 + 



250. 

25L 
251. 
252. 
555: 
25?: 
254. 
254. 
254. 
254. 
255. 
255. 

m, 

257. 

258. 
259. 
260. 
260. 

M. 



1|$950||2|7 per ct.p 5i/r.||4|$'225| 5l7,33i = 7yr. 4mo. 



$211,456 
$185,775 



$19,101 
$36.50+ 



$404.0625 
$291.60 



8|$171.6075||9|$118.528||10|$315.2438|11|$152.408 



$1750 prgsen^ valy£. 2 | $1565.402+ pres. vol. 



$9677.50+ pres. vol. 
£22^ bs.M. discount. 
$5620.176+pres. vol. 
$702,485 " " 
$1.94 difference. 



8 $3869.407+ pres. vol. 

9 $2109.236+ " " 

10 $2763.694+ " " 

11 $4000 " " 

12 $6,473+ loss. 



$3393.504 
$29.0096 



$6.3291 
$10.50 



$15240.54 
$5.8408 



$122.81 + 



8 I $341.709 + 111 I $344.66 + 112 | $5734732+ 



3 I $695.64||4|$118.85 + ||5|$1740.60||6|376.46+ 



|2|12mo.||3|8mQ. 22^a.||4|97nQ.||5|137^c?a.||6|4imQ. 
|7|67TV:?fl. %th day of March. '- 



9 
10 



60T2^a. or Aug. %lst 
6mo. 6da. 



11 



] 49iVg<^a. or 
\ Jan. 2bth. 



3 I $12.25 II 4 $6.25 
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274. 


3 


1, 4, 8, 2. 11 4 1 lib. lib. Sib. 


274. 


5 


3 of 16. 2 of 18. 3 of 23. 5 of 24 


274. 


6 


Zgd. at 10s.-3 at 14s.-4 at 21.s. 4 at 24s. 


274.! 


1 


4 a< 4«n 4 at 5s., 8 at 5s. dd., and 8 at 6«. ; 


274 


2 


Ubu. W. 28&!(. li. Ubu. B. 286u. 0. 


274. 


3 


966u. W. Ubu. B. 126m. B. I2&u. 0. 


275 


i 


i^gal. F. aOgal. E. 20gal. spirits. 


275. 


1 


10 of Isl. 10 of 2d. 30 of Sd. 


275. 


1 


36/6. ai id. 36 at Qd. 36 at lOd. 36 a/ I2d. 


275 


2 


21|of each. 


275. 


3 


4 eacA o/" the Id. three and 30 of 15 carote ^n€. 


2m 


1 


V=l 


9 


9-*= 6561 


27G. 


2 


5::L 


10 


le'^z^ 1048576 


276. 


3 


11 


20«= 64000000 


276. 


4 


r=i?7.- 


12 


225«=50625 


276. 


5 


9«=81 


13 


2167*=4695889 


276. 


6 


12^=1728 


14 


321«=33076161 


276. 


7 


125' = 1953125 


15 


215*=2136750625 


276. 


8 


16'=4096 


16 


=610437195439776 


276. 






- 


17 

18 


9^=531441 


276. 




36049^=1299530401 


282. 


1 1 


.13205 + 1 


6 


6031 


Ti 


.05 


16 


3.12249 


282. 


23 


.3 1 662 4- 


7 


4698 


12 


.01809 


17 


0.71554 


282. 


33 


2.6954- 


8 


57.19 + 


13 


.0321 


18 


0.41408+ 


282. 


41 


506.234- 


9 


69.247 + 


14 


2.104 


19 


I 


282. 


5S 


(756.22+ 


10 


2.091 + 


15 


2.91547 + 


20 


*• 
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28?: 
284. 



mx. 



ANS. 



BX. 



AKS. 



EX. 



ANB. 



25/U. 






85 

97.if5mi.+ 



43.81rc^.+ 
82 partners. 



285. 



62 trees || 8 



UOrd. II 9 I 90ft. 



10 I i.Uft. 



288. 
288. 
289: 
289. 
289. 
290. 



73 
179 



319 
439 



638 
364 



.54 
,955 



2.35| 
.909 



.707 
1.505 



.829 + 
.822 + 
.873 + 



17 

28-4704 

16.197/i{.+ 



14.58/15.+ 
1728 



6A 



8 I 268.0832 | 



9 I 2ft. Un. I 



10 I %ft. II 11 



12/lf. 



2^. 
293. 



1 $1.53 I 2 



$212 I 3 I 40 I 4 I 2 II 5 9yr. 



1 ! 4yr. II 2 | bmi. 



3 I i cents. 



294 



255: 



2|78^imes||3|34-162||4|$1.35||5|175mt.||6|5mi UOOyd. 



2|JE2 2s. 8^11314114 178732 



5 I $25600 II 6 I $61.44 



297. 
297. 



6560 
254 



381 
£204 15s. 



$196.83-$295.24 
$4800-$9450 



288 

$4717 

137 



298. 
298. 
298. 
298. 
298. 



259: 
299. 
299. 
299. 
299. 
299. 
299. 
299 
299. 
299. 
299. 
299. 
300 
300. 
300 
300. 
300. 
'M). 
30t) 



$978 

516w. 

$80.71 

5467/ir. 

$26.25 



^Hyds. 
A. 

120 men. 



(213.3125 
] 211.6875 

If and ^ 

9.04 

41: 



108y^ planks 

$3800 

%Oyds. 

A's $28. Bs $60. 

G's $32. 
7i days, 
Smo. 

\ $986.66§ worth. 

'ls<.$160.2(Z.$120. 
M. $140 II 28 I 50. 



879000 
792 
j \mi. ^fur, 33rd. 

1 15iA 
62 years. 
4 

($2454 Is^. 

4 $3681 2d. 

($4294.50 3d 
£408 saves. 
2S^bu. 
2400 



3 o'clock 

300 men 

864 

A's $2364 
J?^8$1182 
(7's$788 
Us $304 



32-iSj-wn'n. 
$34782.608 
$3,653 
MA per ct. 
$7816.091 + 
57 pieces. 



j b2yr. llmo. 
\ 20da. lOihr. 
5if. 
lUyr. 

22500 bricks, 
21.1ft' 
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P. 

301. 
301. 
301. 
301. 
301. 
301. 
301. 
301. 
301 
301 



ANS. 



2250 men. 
( $196.83 last terms. 
I $296.24 w?iole amH 
l^^hu. wheat. I2rye. 
\ 12 barley. 12 oats. 

IGffin. 

356.25 

$8640 

$1.20 

lost 4 pence. 



302. 
302. 
302. 
302. 
302. 
302. 
503: 
303. 
304. 
304. 
304 
304. 

305. 
305. 
305. 
305. 
305. 
305. 
30(3 
306 
307. 
307. 
307. 



50/iJ. 

9mi. bfur. Urd. 9ft. 
( daughter $1S0. son 
|$3120. M;^e$1560. 

76mi.-1292mi. 

4yr. llmo. 21da.+ 



ANB. 



4 days 

240 hours. 

A 21-i? Si-C 42 days. 

^'ij=$194.80^. 

G's=z$91.40^■. 
Z>»i,~$n.92ff. 
$1020.66 
$8925.544 + 



3 I 2A. SB. 15P. 
1 1 109A. IB. 28 



iyds. 
$423.36 

j $920.20 1st. $2760.60 

] 2d. 5521.20 Sd. 
Shr. 20m. 
&9^m.f'mN. Haven. 



12A. SB. 24:F. 
SA. ZB. 25P. 



1 1 400s^. yd. 

2 30^. 



28P. 



4I5A 
5J10A 
QhA. 2B. 
16 A. OB. 12P. 



32520S9. yd. 
45849.485 
5Ali2.9.95P 
23Q/^^5T'6" 



176.031258^. yd. 
IbA. OB. 33.2P. 
67-4. 2P. 16P. 



12.5664 

292.1688 

62.8320 

25. 

3709 

2180.41 + 



ibbO Sq.ft. 
1440 " " 



28.2744 
78.5400 
38.4846 
1069 + 
452.3904 
153 9384 



1809.5616 

904.7808 

33.5104 

1436.7584 

113.0976cw./<. 



3500cti./if. 



308. 
308. 
308. 

301). 
309 



114500 
213824cm. 



tn. 



a 



3141.6 

116.666.97.//,+ 
5654.88.^7. in. 



2licu.ft 
157Hf 
2120.58 
911064 
3392.928 



1809.5616 
29452.5 



475 

2080 

1242 



4 


4030 1 


5 


1440 


6 


3600 



6000 
65.45 
2290.2264 



3141.6 
706.86 
706.86 



196.525raZ. 113 I 136^aZ. 
185.0688^a Z.| |4 | 182.84 4^aZ. 



5 I 6hr. 3m. 48^1^ 
- sec. 
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